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ALUMINU 


Production of top quality castings demand ingot uniform 
in analysis and performance. Whatever the casting 
method — die casting, permanent mold or sand casting. 
Whatever the quantity. Whatever the alloy. We are 
equipped to provide prompt dependable service on all 
requirements. Be sure of quality and services, call, 


Aluminum Smelting & Refining Co., Inc. 
Bedford, Ohio © Telephone Cleveland MOntrose 2-3100 





Zinc Alloys produced under the most modern production 
methods are carefully controlled from raw material to 
finished ingot — guaranteeing quality zinc alloys which 
meet all specifications. Call today and be sure of 
laboratory controlled quality and outstanding service. 


Certified Alloys Co. 


Bedford, Ohio ® Telephone Cleveland MOntrose 2-3100 
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ALUMINUM CASTINGS 


You can count on each of the above desirable character- 
istics for your component parts when you use light- 
weight aluminum castings by Permite. The facilities 
of the Permite aluminum foundries are ultra-modern 
and complete for the production of aluminum alloy 
castings of the highest quality by the permanent mold, 
semi-permanent mold, or sand mold process. 


A pioneer in working with aluminum and its alloys, 
Permite has the experience and facilities for producing 
strong, accurate, structurally correct aluminum castings 
of uniform quality, that eliminate the weight disadvan- 
tages of heavy metal parts. 


Our engineers work closely with manufacturers as 
desired on design and alloy problems, so that full 
advantage of light-weight aluminum may be gained 
in meeting their specific parts requirements. 


For facts on which to judge the advisability of chang- 
ing to light-weight Permite aluminum castings, send 
blueprints and specifications for recommendations and 
cost estimates. 


Cincinnati 25, Ohio 


Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 
Chicago: 64 E. Jackson Boulevard 








PERMITE Aluminum Castings 


ALUMINUM PERMANENT MOLD and SAND CASTINGS... HARDENED, GROUND and FORGED STEEL PARTS 
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Published monthly. Aeceptamce under Section 34.64 FP. L. & R. authorized 
at Marion, Indiana. 
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_SPECIAL HIGH GRADE ZINC | 


Available From AS&R’s Corpus Christi Plant 
Most Modern In The Industry 


American Smelting and Refining Company 


MAIN SALES OFFICE: 120 BROADWAY, NEW YORK 5, NEW YORK 


PRODUCERS OF: COPPER © ZINC * LEAD * ANTIMONY * ARSENIC © BISMUTH 
GOLD * SILVER * PLATINUM * CADMIUM * INDIUM © TELLURIUM © SELENIUM 
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Youre |e 
always | 


with AUTO-LITE 


Die Casting 


@ Many of America’s leading manufacturers, 
producing a wide variety of products, are 
benefiting from Auto-Lite die cast research, 
experience and advancement. Such devel- 
opments as high pressure casting, special 
alloying practices and improved quality 
through the ‘‘controlled metals process’’ 
make Auto-Lite the logical source of supply 
for precision die castings. Address 
inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 
Die Casting Division 
Woodstock, Illinois 
Lockland Division, Cincinnati 15, Ohio 
600 So. Michigan Ave. 723 New Center Bldg. 
Chicago §, Illinois Detroit 2, Michigan 
Tune in “Suspense!” 
. . CBS Radio Mons. .. . CBS Television Tues 





DIE CASTINGS @ WIRE & CABLE e 
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ALDRICH 


CUT FIRE 


1 
Performance over the long haul is typice 
i 
of Aldrich Pumps. Ato large Eastern die 
h 
ting plant more than a dozen Aldric 
cas 


20 
mps—some on the job more than 
pe ed an enviable oper 


s one of these 


years—have establish 
ating record. Pictured above i 


” m, 
odern 2% * 5”, 229 oP 


—a m 
we plex Pump, now on the 


Direct Flow Quintu 


line five years: 


Photograph courtesy of D 


THE 


25 PINE STREET ALLENTOWN, 
Representatives 
Duluth . Houston . 


Richmond, Va 7 


Birmingham Bolivar, N.Y 


Jacksonville . 


Boston . Buffalo 


Los Angeles - 
St. Louis - 


San Francisco ° Seattle ° 
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oehler-Jarvis Corporation 


New York . 
Spokane, Wash . 


@ It’s simple. With Aldrich Pumps water can be used as 
hydraulic medium, as well as oil. With water, you elimi- 
nate chances of plant damage or injuries due to oil fire. 

Fire “insurance” like this is important. But so are the 
many other advantages you'll get when you specify 
Aldrich Pumps. Here are a few of them: 


MORE POWER 


Higher operating speeds afford greater volumes and 
pressures from smaller, more compact pumps. 


SIMPLE MAINTENANCE 


Fluid ends are sectionalized .. . parts can be replaced 
easily and at low cost. To facilitate changes in 
pressure and volume requirements, plunger sizes are 
easily changeable . . . in most cases changing them 
is simply a matter of using new glands, throat bush- 
ings and packing in the same fluid end. And, wearing 
parts are interchangeable . . . helping to reduce spare 
parts costs and inventories particularly when com- 
binations of multiplex pumps are employed. 


These are all good reasons why Aldrich Pumps have 
proven their worth over the years with many die casting 
manufacturers. They are good reasons, too, why you 
should get more information about Aldrich Pumps. 


Write us for catalogs, engineering service, or a repre- 
sentative’s call. We invite your inquiries for pumps or 
complete central hydraulic systems. 
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Aldrich Direct Flow Pumps are manufactured 
in 3”, 5” and 6” stroke sizes, in Triplex, Quin- 
tuplex or Septuplex models (50 to 900 hp). 


PUMP COMPANY I ses Oruginalors of the 
Dervect Hlow Lump 


PENNSYLVANIA 


7 Chicago . Cincinnati . Cleveland . 


Philadelphia a 


Denver . Detroit 
Portiand, Ore. 


751 Drexel Building, Phila. 6, Pa. 


Omaha 7 Pittsburgh . 
Syracuse se 


Tulsa . Export Dept 
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The majority of Americans have two important jobs — out to make 
a living and another to make living more enjoyable around their homes. 


The home-worker is a selective buyer. He understands value. He is 
quick to recognize improvements in product design. That's why the 
Flour City Brush Co. of Minneapolis selected Madison-Kipp Die castings 
for their Autowash Brush. They add the magic touch that increases sales. 


Perhaps you should use more die castings in your own products. Please 
write to our home office in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 
213 WAUBESA STREET © MADISON 10, WISCONSIN 


@ Skilled in Die Casting Mechanics * Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 
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Action with Accuracy! 


--From Start to Finish 
Our Facilities Are Complete For 
ZINC - ALUMINUM - LEAD 

DIE CASTING 


Here—at FORT DIE CASTING, 
production of quality die cast- 
ings, at lowest cost, is made 
possible through the complete- 
ness of our organization and 
superb equipment, in our fully 
modern 100,000 square foot 
plant. 


ENGINEERING: We maintain a competent Engineering Department to assure 
good casting design, the proper types of metals and methods to be used, 
and for close co-operation with our clients. 

TOOL and DIE: We maintain complete tool and die making facilities. In this 
department, staffed by skilled technicians, we are equipped to completely 
tool up for your program and manufacture the dies to meet your specifications. 


DIE CASTING: We maintain large batteries of modern die casting machines 
to meet all size requirements, plus special machines for die casting aluminum 
and lead. Expert metallurgical control is assured for the proper choice of alloys. 
MACHINING: We maintain an unusually complete Machining Department. 
For these important and cost-saving operations, we design and manufacture 
new labor-saving jigs and fixtures for use in our large batteries of presses and 
other machining equipment, and when necessary, we design and build 
special purpose machines. 

PLATING and FINISHING: We maintain complete facilities for mechanical 
finishes such as, burnishing, buffing and polishing; plating and finishing 
processes such as, chemical treatments, electrolytic coatings and painting. 


Yes—you'll get Action with 
Accuracy, from Start to 
Finish at FORT—and insure 
the proper and most ec- 
onomical production for your 
die cast products. We invite 
your inquiries. 


=e (B] 





FORT DIE CASTING CORP. 


MARYSVILLE, MICHIGAN 
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Between 
the Lines 


in this and future 
issues of PMM 


ae VARIATION in casting 
methods are frequently intro- 
duced as the need for some 
feature not possible by con- 
ventional methods occurs. 
Thus, permanent mold casters 
often use sand cores for com- 
plex internal shapes in what is 
usually called ‘‘semi-perman- 
ent mold” casting. Investment 
casting has, currently, three 
important variations of tech- 
nique depending upon type of 
pattern used. In this issue of 
PMM a specialized type of 
aluminum casting method 
called “The Antioch Process” 
is introduced. For large com- 
plex shapes that have to be 
highly accurate it has much to 
recommend it. It draws some of 
its techniques from sand mold- 
ing and some from plaster 
mold casting. The article be- 
gins on page 44. 

we MUCH CONTRADIC- 
TORY information has been 
heard concerning barrel fin- 
ishing methods and principles. 
In an attempt to simplify and 
outline some basic principles 
relating to one important fac- 
tor in barrel finishing, PMM 
this month has a _ compre- 
hensive report on how to 
choose barrel finishing com- 
pounds for processing metal 
parts. It begins on page 94. 
wee IMPORTANT among 
cost-cutting methods now 
available to the product de- 
signer are parts produced from 
metal powders. It will pay to 
keep this issue with its com- 
plete directory of the powder 
metallurgy industry near at 
hand for reference. The direc- 
tory opens on page 57. 

wee SPECIAL TECHNICAL 
REPORT each month appears 
in the rear portion of PMM. 
The editors will present dis- 
cussion of some technical prob- 


continued on page 10 
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Complicated Castings? QQQblhhhkhphpbhkbyhh))’ 


H-P-M “400” pie casters Produce them for Mall Tools! 


Mall Tool Company reports—“Our three H-P-M Die 
Casters work. 17 hours a day, 5’ days a week and 
are giving excellent service”. 


Mall’s famous line of portable tools calls for a wide 
range of die castings . . . many of them complicated 
castings of intricate design . . . all produced on H-P-M’s. 


H-P-M‘s new Model 400-B high speed die casting 
machine, with built-in nitrogen accumulator, offers in- 
jection speeds up to 400 ft. per minute and produces 
aluminum castings weighing up to 12.2 lbs. Other 
design features include all-hydraulic die clamp for fast, 
simple die change-over . . . hydraulic ejectors . . . dual 
hydro-electric safety devices . . . maximum injection pres- 
sure when die is filled . . . and independent handwheel 


adjustment for both die clamp and injection pressures. SPECIFICATIONS MODEL 400-8 


. . . . ’ Y 
Discuss your die casting problems with an H-P-M en- Size of Space Die | Mesimum|! Capacity Per | Net We 


gineer and profit from 75 years of specialized experience Die Plates Between Bars Opens Die Space Shot (Lbs.) Lbs.) 


in the fiéld of hydraulics. 38x38" = 23x23" 16” 42” 2.210 12.2(Al)*, 40,000 
“NOTE: The model 400-B handles brass and magnesium die casti 


os well, Complete specifications on request 


THE HYDRAULIC PRESS MFG. COMPANY 


1094 MARION ROAD Builders of Presses for the Metal Working & Processing 
Industries * Plastics Molding Presses * Die Casting 


MOUNT GILEAD, OHIO, U. S. A. Machines * Hydraulic Pumps, Valves & Power Units 


Write for Catalog 5106, today! = 
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another example of 
MONARCH VELVAGLAZE 
aluminum Permanent 
Mold Castings 


FIRST...AN 
NOW...AN INDUSTRY STANDARD 


Seeking to add eye appeal to waffle bakers, a leading manu- 
facturer found that Monarch Velvaglaze aluminum Permanent 
Molded grids improved product performance and sales. This 
special low-cost finish stays bright and velvety smooth... 
imparts a dense, durable surface that prevents sticking ...needs 
no greasing. Today VELVAGLAZE is generally recognized by 
leading manufacturers as the ideal finish for waffle grids. 


VELVAGLAZE is exclusively available on Monarch aluminum 
Permanent Mold and aluminum Diecastings. It is one of the com- 
plete range of finishing methods available on Monarch’s cast- 
ings. Why don’t you investigate how VELVAGLAZE can improve 
product performance, reduce cost and add sales appeal. 


Write Today 
for Monarch’s two folders that help solve 
the problems of low-cost finish on high 


quality aluminum Permanent Mold and 
aluminum Diecastings. 


e Aluminum Permanent Mold 

© Aluminum Die Castings 

© Certified Zinc Die Castings 
e Complete Product Assembly 

© Every Modern Finishing Service 


Detroit Ave. at W. 93rd St., Cleveland 2, Ohio 
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BETWEEN THE LINES — cont. 


lem in each issue. Started the 
first of the year, this special 
feature has already attracted 
much favorable comment. This 
month’s feature on pattern dies 
for investment casting begins 
on page 115. 

wee SHELL MOLDING data 
for the designer will be the 
subject of an article scheduled 
for the May issue of PMM. 
Nearly a dozen articles on this 
new field of casting are now in 
preparation and will be pre- 
sented by PMM as a regular 
feature of its editorial section. 


wee SILICONES that have 
created so much interest as an 
ingredient of auto polish and 
other consumer items, are 
proving to be immensely var- 
ied in their usefulness. One 
of the important industrial ap- 
plications of silicones appears 
to be for lubricating die cast- 
ing dies at high temperatures. 
An article on this subject will 
ke offered in the May issue of 
PMM, together with perform- 
ance records. 


aw A MARKET SURVEY 
conducted by PMM has re- 
vealed some very impressive 
statistics concerning the ton- 
nage of small iron sand cast- 
ings that are produced each 
year. Facts disclose that an im- 
portant portion of these gray 
and malleable iron castings 
could, very conceivably, be re- 
designed for more economical 


| production by one of the pre- 


cision metal molding methods. 


| Take a look at this important 
| survey which starts on page 


29. 


| «=== WISE DESIGNERS look 


at new methods of fabricating 
to save them money. Attention 


| is called to the use of brass 
| sinterings for small plumbing 
| components. One company’s 
| experience replacing extruded 
| and machined pieces’ with 
| sinterings starts on page 34 


| <<< WHAT DO YOU EX- 


PECT from a housing? An art- 


| icle on page 46 illustrates some 


of the things you might expect 


| to get from a die cast housing. 
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Selection Factor in Choosing Alloys for Die Castings 


Aluminum Alloys k Magnesium Alloys Zinc Alloys 
ASTM Nos. $5, SC2 — ASTM Nos. 12 and 13 | ASTM Nos. 21, 23, 25 








Tensile strength 3 1 (Strongest) 





Impact strength 1 (Toughest) 





Mechanical 
Properties 








1 (Most stable) 


Dimensional stability 








3 
Elongation 4 1 (Most ductile) 
& : aan 
2 


Resistance to cold flow 1 (Most resistant) 





Brinell hardness 3 1 (Hardest) 
Electrica! conductivity 1 (Highest) 2 














Physical Thermal conductivity 1 (Highest) 2 


Constants 





Melting point 2 1 (Highest) 





Weight, per Cu in. 2 4 1 (Lightest) 





Ease, speed of casting 2 2 1 (Easiest) 





Maximum feasible size 1 (Largest feasible) 


1 (Largest feasible) |1 (Largest feasible) 








Casting Complexity of shape 1 (Greatest possible) 1 (Greatest possible) | 1 (Greatest possible) 


Characteristics 





Dimensional accuracy 2 2 1 (Most accurate) 





Minimum section thickness 1 (Thinnest) 





Surface smoothness 1 (Smoothest) 





Die cost” 


= 


Production cost 


1 (Lowest) 





1 (Lowest) 


1 (Lowest) 1 (Lowest) 





Machining cost 





Finishing cost® 3 1 (Lowest) 





2 1 (Lowest) 
3 1 (Most used) 


Cost per piece4 
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Extent of Use 

















r a Through the use of a low temperature annealing treatment, Alloy No. 23 can 
Source: Materials & Methods be aade virtually stable in aeuben . 
b Dies for casting the low melting point alloys are least expensive and bave 
longest life. 
cIncludes polishing and buffing expense as well as ease of applying all types 
of commercial finishes, both electrodeposited and organic. 


4 Based on die, materia! and fuel costs, production speed, machining and fin- 
ishing costs. 











ZINC is the most adaptable metal for the die casting process 
and provides the best combination of physical and chemical 
properties. Zinc die castings are stable, strong, and can be 
cast to close tolerances; they are easily machined and a 
large variety of beautiful metallic and organic finishes can 
be readily applied to the castings. Industry’s recognition of 
these factors is indicated by a two-hundred-fold increase in 
the use of zinc die castings in the last ten years, plus the fact 
that nearly 70% of all die castings by weight are made of zinc. 


DIE CASTING is the Process * ZINC, the Metal* BUNKER HILL, the Preferred Zine 








Eastern Sales Agents: ST. JOSEPH LEAD CO., 250 PARK AVE., NEW YORK 17 


BUNKER FILL 99.99>7aaaiiie 


Sales Office for Pacific Coast: NORTHWEST LEAD CO., SEATTLE, WASH. 
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You Can Depend On 


ry QUALITY DIE CASTINGS 
en N.Y. : From 


| eS PREGISION’S 


st as ® é 
= pea 
FAYETTEVILLE, N. Y. 
MAGNESIUM PLANT \ 
; pity 4 


Eee 


Out of these nine Precision plants comes a 
constant stream of top quality die castings to 
keep the production lines of industry moving 
to new high production peaks. Large and small 
users of die castings are assured of on-time 
deliveries of the best die castings they can buy. 


Precision know-how in producing better die 
castings plus superior plant facilities can help 
you meet your production and sales quotas. 


- 


CORTLAND, N.Y. 


BRADLEY-EDLUND DIVISION 
Edlund Drilling and Tapping Machines 


Bradley Forging Hammers 


EO 
KALAMAZOO, MICH. 


PRECISION CASTINGS CO., Inc. 
, 212 Walnut St., Fayetteville, N. Y. 


Syracuse, N. Y. * Cleveland, O. - Chicago, Ill. 
Kalamazoo, Mich.: + Cortland, N. Y. 


Meat aititeittvers| Wolverhampton Die Casting Co., Wolverhampton. : 
F 3 iy 
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ALUMINUM and 
MAGNESIUM 
CASTINGS 











For either defense or peace-time production 
ACME of Chicago offers a complete casting 
service including aluminum alloy permanent 
mold and semi-permanent mold castings and 


aluminum and magnesium sand castings. 


Whether your requirements are for ten or hun- 
dreds of thousands of castings of a single de- 
A typical ACME casting for « sign—we are interested in working with you. 


defense product. Fin sections 
have a wall thickness of *.” 


We produce light metal castings weighing from 


a few ounces to hundreds of pounds. 


Engineering knowledge and production experience 
can readily mean the difference between success 


and failure in using light metal castings. 


Over 32 years of engineering and foundry experi- 
ence are back of ACME service. 


ACME of Chicago has a complete engineering service. We will con- 


It with ri th j t s of t. i 
Giese tok Gas Gt dense “ wi yeu during 1 design tage of your produc Consultation 
and assembled as a gear case hous- with experienced engineers at this stage of your planning may save 
ing for @ peace-time application. you many headaches and dollars on production jobs. 


Your inguiries and reguests for information 
are always welcome. 


MASS ALUMINUM FOUNDRY CO. 


6841 SOUTH BELL AVENUE + CHICAGO 36, ILLINOIS 
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This booklet brings . our 
organization to you n 
words. and pictures, and 
tells how better die cast 


ings 


ore made Write for 


t copy today! 


ug (6 emp your 


costs dow? 





PRODUCTION COSTS vp FC 


Consider the advantages of zinc and aluminum alloy 
die castings ... if you want to lower your assembly 
operations and keep your costs down. 


Many a tough and costly production problem has been 
licked by our engineers through their assistance in 
iZ-ero Site lallale Maial-Meaolaal o\olal-talme ole lar Moh amel smelt 1-110] lh amiols 
die castings. 


This resulted not only in simplifying the assembly 
ro) oX-Taehilolalm oleh Me -Talo] ol(-to MEL ME (ol o\-Melolal-M ol-15/-1@mR felt (-lamelale| 
at lower cost. 


We're ready, willing and able to assist you in a like 
manner. 


Send us your inquiries. 




















( holding hydraulic fluid 


_ 
& 


temperatures ta check 


in this new 1000 ton Lake Erie 
die casting machine 





..-2 ROSS EXCHANGERS ™ 


By “stepping up hourly production 15% 
to 25%”—this new Lake Erie 1000 ton 
Cold Chamber Die Casting Machine is re- 
portedly setting new standards for low 
finished-casting costs. 

To hold hydraulic fluid temperatures in 
check under all conditions—-to prevent 
overheating — Lake Erie Engineering Corp. 
furnishes 7 Ross Exchangers: One serving 
the 1000 ib. pumping system at the die 
closing end (left, above) and the other 
serving the 2000 Ib. pumping system at the 
shot end (indicated on right). No lost 
capacity through pump slippage here! 

The same features that make Ross Type 
BCF Exchangers the choice for Lake Erie 
die casting machines make them the choice 
for hydraulic machinery of other leading 
manufacturers: Ruggedness ... durable 


all-copper and copper alloy construction 

. a large selection of pre-engineered, fully 
standardized designs to meet most require- 
ments. 


For more facts, request Bulletin 1.1K5. 


KEWANEE-ROss CORPORATION 


1446 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


Serving bome and industry: AMERICAN:SANDARD © AMBRIGAN BLOWER © CHURCH SEATS & WALL TILE © DETROITCONTROLS © KEWANEE BOILERS # ROSS EXCHANGERS 
For additional information Circle No. 25 on the Reader Service Card 
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Six Big Benefits 
Obtained from 


DIE CASTING 


CASE HISTORIES FROM 
MT. VERNON FILES — 


Here's what Burn-Rite Products Co., of Yonkers, 
N. Y., makers of Burn-Rite oil burners, says: 
“We find that as a result of switching to die 
casting, we profit by the following: 


1. Product weight held down to minimnum— 
permitting substantial freight savings. 
(Formerly, 87 Ibs., now weighs 75 Ibs.) 

2. Greater ease of assembly—due to de- 
crease in weight of parts. 

3. Savings due to accuracy of die casting, 
which reduces cost of tooling, machining, 
and handling. 

4. Smooth-surface castings which present a 
finer painted finish. 

5. Less employee fatigue—due to easier 
handling of lighter parts. 

6. Increased production without additional 
increase in help. 

To these six big advantages, you can add a 
seventh: Mount Vernon's Complete Four-fold 


es / 


Service, (a) consultation —to help with design 
and production problems; (b) die making—on 
modern tool and die equipment handled by 
skilled personnel; (c) castings—guaranteed “on 
grade” at all times; (¢) machining facilities— 
for handling every machining operation castings 
may require. 

A switch to die casting may profit you tremen- 
dously, too. Why not consult with us? 


Sie: 


MT. VERNON 
DIE CASTING CORP. 


MT VERNON NEW YORK 


For additional information Circle No. 29 on the Reader Service Card 


PRECISION METAL MOLDING 








How 


SHELL MOLDING 


Pays off! 


LOADING THE. MOLD-MAKING 
MACHINE WITH RESIN-SAND 
MIXTURE Tr . : 

The shell molding process offers notable economies to the pro- 
ducer and user of ferrous and non-ferrous castings on short as 


well as long runs. 


LONG RUN PRODUCTION. Shell molds yield castings almost pattern 
smooth, with tolerances as close as .003 to .005 inches per inch. This 
feature greatly reduces finishing costs. Moreover, there is a high pet 


MAKING MACHINE centage of sound, uniform castings, with fewer rejects. 


SHORT RUN PRODUCTION OF COMPLEX SHAPES. Such castings 


normally require finishing entirely by hand—at prohibitive cost. Shell 


molds are made of a resin-sand mixture that is perfectly suited to form 
ing on intricate pattern plates. Shell molds can be stored without de 
terioration for intermittent production scheduling. They retain their 


shape until used. 


T PATTERN PLATE AMPE 
M r 
ERTIN MACHINE ce) 


SIT RESIN-SAND MIXTURE SELECTION OF PROPER RESINS. Baxetrre Phenolic Resins are 
aaa. used to bond the fine-grained sands from which the thin, lightweight 
shell molds are made, Bakelite Company has developed several resins 
for this process, of which two meet most requirements. One provides 
resistance to distortion during the initial heat of pouring. The other 
provides accurate reproduction of intricately-detailed patterns, even 


those requiring deep draws. 


ENGINEERING GUIDANCE. Selection and use of the correct bonding 
resin is important to successful shell molding. It is a step for which 
your foundry department or supplier may need expert guidance. 
Bakelite Company engineers, located in principal cities, are ready to 


help. Write Dept. PK-60. 


BAKELITE 


PHENOLIC RESINS 
FOR SHELL MOLDING 


_/8\, 
vaace\( COO Jmane 
LITE COMPAN 


A Division of 
Union Carbide and Carbon Corporation 





UCC) 
30 East 42nd Street, New York 17, N. Y. 
In Canada 
Bokelite Company (Canada) Ltd., Belleville, Ont 
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You Don’t Have To Add 
Skilled Manpower 
To Your Production Team 


... to get die castings like these 


Our engineering staff would welcome the oppor- 
tunity to help you with your needs. Just drop us 
a line for prompt, practical assistance. 

Here’s basic die casting data for engineers 


and designers. Use company letterhead and 
write for your copy today. 


(EWTO 
EW HAVE | 


2 a te * ¢ 
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: LETTERS TO 
: THE EDITOR 
¥ 


SURFACE FINISH STANDARDS 


During a recent discussion 
with members of our Quality 
Control and Purchasing De- 
partments on permanent mold 
and die cast aluminum cast- 
ings, the subject of surface fin- 
ish specifications in the as-cast 
condition was brought up. In 
the past, Engineering has not 
specified any degree of 
smoothness for the surface of 
the casting, primarily because 
a micro inch finish specifica- 
tion does not seem to be adapt- 
able to cast surfaces. Surface 
finish for the casting has usu- 
ally been the result of dis- 
cussions with the molder dur- 
ing development of the item 
and is the result 6f a mutual 
agreement of what is consid- 
ered acceptable. 





We have been requested to 
investigate surface finish 
standards as accepted in the 
permanent mold and die cast- 
ing industry. If such standards 
are available, will you please 
advise where same may be ob- 
tained. Any additional infor- 
mation you have on this sub- 
ject will be greatly appreci- 
ated. — V. E. F. 


ASTM B 85 - 52 T has this 
to say about workmanship and 
finish of aluminum base alloy 
die castings: “6. (a) Castings 
shall be produced with smooth 
surface, free from cracks and 
disfiguring blemishes. (b) 
When so specified by the pur- 
chaser, castings shall be pro- 
duced by the cold-chamber 
process.” 


However, in his book “Die 
Casting,” (McGraw-Hill Book 
Co., Inc., 502 pgs, $8.00) H. H. 


Doehler presents five classes of 


continued on page 20 
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A & A Die Casting Co., West Los Angeles, Calif. 
The Accurate Die Casting Co., Cleveland, Ohio 
Advance Pressure Castings, Inc., Brooklyn, N. Y. 
Advance Tool & Die Casting Company, Mil kee, Wis. 
Badger Die Casting Corp., Milwavkee, Wis. 
Central Die Casting & Mfg. Co., Inc., Chicago, Il. 
Cleveland Hardware & Forging Co., Cleveland, Ohio 
Congress Drives Division, Tann Corp., Detroit, Mich. 
Continental Die Casting Corp., 

Division of F. L. Jacobs Co., Detroit, Mich, 
Crown City Die Casting Co., Pasadena, Calif. 
Doehler-Jarvis Corp., Pottstown, Pa. 
Doehler-Jarvis Corp., Toledo, Ohio 
Dollin Corporation, Irvington, N. J. 
Du-Wel Metal Products, Inc., Bangor, Mich. 
Federal Die Casting Company, Chicago, Ili, 
Globe Imperial Corporation, Rockford, III, 
C. M. Grey Mfg. Co., East Orange, WN. J. 
Heick Die Casting Corp., Chicago, til, 
Hilfinger Corporation, Teledo, Ohio 
The Hoover Company, North Canton, Ohio 
Kamin Die Casting & Mfg. Co., Chicago, til, 
Kiowa Corporation, Marshalltown, lowa 
Paul Krone Die Casting Co., Chicago, Ill. 
Madison-Kipp Corporation, Madison, Wis. 





You're on sure ground when your die castings 
are made by a CZ Licensed Producer. No matter 
what your requirements, the CZ Alloy Plan, through 
constant periodic inspection and testing, guaran- 
tees their fulfillment with the proper alloy. 


Any of the leading die casting firms listed here, 
the only licensed CZ Alloy Plan producers, will be 
glad to explain the plan to you or discuss any die 
casting problem you may have. A free folder, 
outlining in full the operation of the CZ Alloy Plan, 
will be sent upon request. 


LICENSEES under the CZ ALLOY PLAN 


Milwaukee Die Casting Company, Milwaukee, Wis, 
Monarch Aluminum Mfg. Co., Cleveland, Ohio 

Mt. Vernon Die Casting Corp., Mt. Vernon, WN. ¥. 
Paragon Die Casting Company, Chicago, Ill. 
Parker White Metal Co., Erie, Pa. 





Precision Castings Company, inc., Fayetteville, MN. Y. 


Precision Castings Company, Inc., Cleveland, Ohio 
Precision Castings Corp., Chicago, Il. 
Pressure Castings, Inc., Cleveland, Ohie 
Racine Die Castings Co., Racine, Wis. 
St. Louis Die Casting Corporation, St. Levis, Me. 
Schultz Die Casting Company, Toledo, Ohio 
Sterling Die Casting Co., Inc., Brooklyn, N. ¥. 
Stewart Die Casting Division 

of Stewart-Warner Corp., Bridgeport, Conn, 
Stewart Die Casting Division 

of Stewart-Warner Corp., Chicage, lil. 
Stroh Die Moulded Casting Co., Milwaukee, Wis, 
The Superior Die Casting Company, Cleveland, Ohio 
The Tool-Die Engineering Co., Cleveland, Ohio 
Twin City Die Castings Company, Minneapolis, Minn, 
Urion Die Casting Co., Ltd., Los Angeles, Calif. 
Universal Die Casting Company, Los Angeles, Calif. 
Wells Die Casting Co. of Calif., San Francisco, Calif, 
Western Die Casting Co., Emeryville, Calif. 








366 MADISON AVENUE 


NEW YORE 17, N. Y. 


AMERICAN DIE CASTING INSTITUTE, INC. 


iy “/Ae Two Peas in A Pod— 


Are Products Produced From 


— Made i Dies 





Serving Industry throughout the United States 
and Canada, PMD Customers include: Major 
Manufacturers in the Aluminum, Appliance and 
Automotive Industries. Our staff of specialists is 
ready and able to meet your most exacting speci- 
fications for dies of the highest quality and most 
intricate structure. 


A Complete Die Design Service Available 
Write for our Illustrated Brochure 


a 2 c - ») / 
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LETTERS TO THE EDITOR 


continued from page 18 
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surface finish, depending upon 
subsequent finishing to be ap- 
plied and also, the end use oj 
the casting. 

In general, few buyers of die 
or permanent mold castings 
specify finish except to indi- 
cate which ones need to be free 
from parting lines, porosity, 
etc. when necessary. Naturally 
the higher surface finish speci- 
fied, the higher will be the cost 
for castings due to the greater 
care in die maintenance, pos- 
sible slower casting cycle, and 
increased number of rejects. 
Therefore, it is not in the buy- 
er’s interest to specify a finish 
which .is of a higher quality 
than is actually needed. — Ed. 


MORE ABOUT GOLD PLATING 

In the issue of January 1953, 
I read, Page 4, a small article 
concerning “Gold Plated Die 
Castings” (Letters to the Ed- 
itor. ) 

As we manufacture stainless 
steel watch cases .by invest- 
ment casting, we are subscrib- 
ers to your interesting maga- 
zine. But we also use a lot of 
zinc die casted watch cases 
that we finish in our factory: 
finishing means _ polishing 
buffing, gold plating and lac- 
quer spray coating. 

Will you please send to my 
attention copies of any articles 
that you may have on gold 
plated die castings. — J. M. 
(Switzerland ) 

Articles forwarded, and 
sources listed. — Ed. 


POROUS BRONZE SHEET STOCK 
In your January issue of 
Precision Metal Molding we 
note in an article by Mr. 
Charles Fillinger that porous 
bronze sheet stock is available 
to industry as a stock item. 
We are not acquainted with 
any source for this material 


continued on page 129 
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aircraft component steel parts made from 


ACCUMET 
PRECISION 
INVESTMENT CASTINGS 


~ 














The pictured castings are currently being used to 
produce such important aircraft accessories as 
fuel injectors and regulators, carburetors, land- 
ing gear door latch mechanisms, rocket release 
mechanisms and radar equipment. Cast to close 
tolerances with smooth surface finish, expensive 
machining operations are avoided—resulting in 
saving of valuable time, reduction in cost and 
eliminating the need for hard-to-get machine tools. 
Also Accumet Precision Investment Castings per- 


CRUCIBLE 
53 years of, Sine steelmaking 
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mit the use of higher alloyed steels that are difficult 
or impossible to machine or forge, thus increasing 
the life or performance of the component parts. 
ENGINEERING SERVICE AVAILABLE 

Crucible engineers and metallurgists are avail- 
able to assist you in solving your design or pro- 
duction problems by the application of these 
Accumet Precision Investment Castings . . . that 
are playing such an important part in our National 
Defense Program. 


first name in special purpose steels 


ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA 
REX HIGH SPEED * TOOL * REZISTAL STAINLESS * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
For additional information Circle No. 15 on the Reader Service Card 
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FOR QUALITY 
PRODUCTION 








A reliable source 
for die casting requirements 


AMERICAN ZINC SALES COMPANY 


Distributors for 


American Zinc, Lead & Smelting Company 
Columbus, Ohio ¢ Chicago @ St.Louis © New York 
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Requirement: Extreme di- 
mensional stability under 
heavy mechanical stresses. 
This banjo-shaped die casting is 
one of 15,000 used on a mode 

pottery production line. The large 
ring carries a heavy pottery mol 

supported only at the narrow shank 


end, t the pottery f rming ma- 





chines. The position 

relationship to the too is 
critical importance. The as-castac- 
curacy, strength, and dimensional 
stabil ty of H ver aluminum die 
castings is sucn that de 
peated stresses f in pa 


and eccentric loadinas, the cen 


ters of the support rings are held 


to a close dimensional tolerance 





over a 26-inch span 

















Die Castings 
y HOOVER 


A corner of the Hoover Die-Making Depart- 
ment— Hoover offers complete service in the field 
of die casting from original engineering design to 
final delivery of your product. Write for a free 
booklet, ‘Die Castings,’ The Hoover Company, 
Die Castings Division, North Canton, Ohio 

Call in a Hoover engineer to see how die castings 
in aluminum or zine can help you step up your 
production and profits through 


reduction in number of ports. 
saving in machining time. 


saving in material costs. 


elimination of rejects. 


greater possibilities in engineering design. 


* 
= 
* 
@ saving in assembly time. 
o 
* 
. 


a better appearance for your product. 


Get a bid from 
Specialists in the field 


of Die Castings since 1922 
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LOW COST PARTS 


Accurately Made as DOLLIN Zine or Aluminum Die-Castings 


| erg manufacturers depend on 
Dollin for parts of all shapes 
and sizes. They know that Dollin 
has the experience and the facilities 
to capitalize on a// the cost cutting 
advantages of the die-casting pro- 
cess. Equipment includes large 
cold chamber type, high pressure 
machines for aluminum castings... 
large plunger type machines for 


@ 1000 per ib. to 3 per ib. Specialized high speed, auto- . 


matic equipment. Make two or more parts as one = ) Sales Offices: Boston + Buffalo » 
reduce machining operations . . . cut piece costs. Write ) 
for Small Parts Bulletin and samples 


Small Castings Department 


* Pittsburgh « 


large zinc castings automatic 
machines for small zinc castings 
(see left). Much of this equipment 
was designed by Dollin engineers 
Send prints or samples for esti 
mates. Engineering advice at no 
obligation. General Facilities Bulle- 
tin on request. 

Dollin Corporation, 614 So. 21st 
St., Irvington, N. J 


Zinc and Aluminum 


DIE-CASTINGS | 


Canton + Chicago « Detroit « Philadelphia IZ 


st. Louis « St. Paul 
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™ cuts hydraulic fluid 
my hazards 


Hydraulically operated machines, like the 
die-caster in the picture, are often prey to 
vicious fires that start with a leak in a pressure 
line. Flammable hydraulic fluid escapes and 
sprays onto hot metal, turning to liquid flame 
that can burn or maim personnel, destroy 
stock and buildings. 


Monsanto now provides a simple, effective 
answer to this problem which has cost Amer- 
ican industry millions of dollars a year. Safe, 
economical Pydraul, a nonflammable-type 
fluid, is currently employed in more than 100 
plant applications—with notable success. 

Pydraul, when test-poured on molten metal 
and sprayed into an oxyacetylene flame, does 
not flash or ignite. It has high lubricity and is 
noncorrosive to metal . . . nonvolatile and 
insoluble in water. Because it requires no 
special changes in equipment, Pydraul can be 
introduced into a hydraulic system simply by 


draining and refilling. *pydraul: Reg. U. S. Pat. Off 


Fire-resistant 


| PYDRAUL 





NO PYDRAUL HERE 


PYDRAUL USED HERE 





CASE No. 1 In a Southern 
steel tinning plant, a 
break in a hydraulic line 
released flammable spray 
that ignited oil. Fire loss: 
$925,000. 


th 4 


CASE No. 3 When a hy- 
draulic line parted, the 
fluid (Pydraul) sprayed 
into a hot zinc meltin 
pot, splattered severa 
employees. Result: no 
fire, no injuries, no pro- 
duction loss. 





CASE No. 2 In a die-cast- 
ing plant, rupture of a 
hydraulic line sprayed 
fluid over hot machines 
and gas-fired aluminum 
melting furnace. 

Loss: $340,000. 


CASE No. 4 Ona new die- 
casting machine, a hy- 
draulic leak caused by 
faulty union sprayed 
Pydraul over equipment 
and molten aluminum. Re- 
sult: No fire, no damage 





Write today for “Pydraul 
F-9,”" an engineering report. 
MONSANTO CHEMICAL COM- 
PANY, Organic Chemicals 
Division, 800 North Twelfth 
Blvd., St. Louis 1, Missouri. 





OWED 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 
For additional information Circle No. 28 on the Reader Service Card 
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Lightweight, Strong PARKER Die Castings 
Reduce Costs on PouLAN CHAIN Saw! 


Wy 


AN 


SP ae versatile, rugged Poulan Chain Saw is a boon to woods- 
men everywhere. Its portability and ease of handling have 
made it a profitable piece of equipment to those engaged in the 
lumbering industry. Lightweight, strong die castings by Parker 
serve to lighten the load of the operator. The die cast engine 
cylinder and cover have helped reduce production costs since 
machining of the die cast part is eliminated. The die cast fins 
on the cylinder wall are strong and clean, diffusing heat evenly. 
This is another of the hundreds of instances where Parker Die 
Castings have lowered costs for manufacturers in nearly every 
industry. Parker Die Castings are lightweight, strong and clean 
Machining is virtually eliminated. Consult with Parker on your 
next die casting requirements. 





THINK OF Parker White-Metal Company ¢ 2153 McKinley Ave., Erie, Pa. 


he A x i< ER De On oe ZINC 
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MERCAST  Buittonholes 


*FROZEN MERCURY INVESTMENT CASTING 


= 


UTTON A GENERATOR on or off of an airplane? cast. Complete inspection by Alloy assures customers 
Westinghouse does! And at a reported time saving top quality and accuracy. 


of up to 8 man-hours per plane! 


Mercasting made the Westinghouse generator mount 


The ingenious new Westinghouse generator mount- idea a reality. Send details about your “impossible’’ or 
ing bracket employs “buttonholes” that permit the “too costly” jobs today! Learn how Alloy Precision can 
assembly to be quickly slipped on or off over headed _— save you time and money with designs for mercasting. 


studs on the airframe. For practical produc- 
tion of this unit, a one-piece precision casting 
to close dimensional and surface tolerances 
is the economical answer. This casting, how- 
ever, is much larger than can be produced by 
ordinary investment casting processes. 


Westinghouse brought the problem to 
Alloy Precision Castings Company. Engineers 
and metallurgists at Alloy developed the 
illustrated 6 lb., 612 inch diameter mercasting 
in 410 stainless. Critical tolerances are held 
to +.003”/inch. Very little finish machining 
is required and the “buttonholes” are used as 


ALLOY PRECISION 


ALLOY PRECISION CASTINGS COMPANY, DEPT. c4 
45th and Hamilton, Cleveland 14, Ohio 


Please RUSH Bulletin 706 describing the 
Mercasting Process. 


NAME 
TITLE 
COMPANY 
Mo cn 
city seeabemeeenigtapeieiemenncaanenatann 
ZONE STATE 














EAST 45th ST. AND HAMILTON AVE. CLEVELAND 14, OHIO 
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A PMM Market Research Report 





SMALL IRON SAND CASTINGS... 


ean be converted 


to the Precision Metal Molding Processes 


HREE facts of interest to every designer, buyer and producer of metal components 
are particularly significant: 
A major portion of the 399,600 tons of small iron castings poured each year 


are produced in quantities above 5,000 pieces. 


The amount of machining required by the average sand casting, representing the 
largest part of finished piece costs, could be eliminated by one of the more precise 
molding methods. 


Functional and physical characteristics are often attainable in a precision-type 
molding which would not be possible by sand casting. 

To the designer and purchasing agent, no less than the fabricator, three factors 
studied in this survey will be of prime interest: How many duplicate parts are used 


per year? Who buys these small iron castings? How much does machining add to the 
piece cost? 





A SURVEY just completed by the market research department of PRECISION 
METAL MODELING magazine has revealed that close to 400,000 tons of grey 
and malleable iron castings weighing less than one pound apiece are poured each year 
. . and a substantial part of this tonnage could be redesigned for production by one 


of the precision molding processes to gain lower cost, improved function of both. . . 


A report on this survey is presented on the following pages. . . 
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SMALL CASTINGS ARE BIG BUSINESS . 


The average small iron sand casting is produced in large enough 
Geudiitins to mahee © mare grads type of tebbrtention cconeusienl. 


Less than 1000 duplicate 


pieces per year 


A look at this 
analysis of small 
gray and mallea- 
ble iron castings 
will show a big, 


new market for 





precision metal 


moldings. 


20% 


81,600 TONS 


45% 


178,300 TONS 





359% 


139,700 TONS 





1000 to 5000 duplicate 


pieces per year 


How many duplicate parts 
are used per year? 


Parts that are purchased in quantities of 
5,000 pieces or more are most likely to lend 
themselves to redesign for production by one 
of the precision molding methods. When 
more than 5,000 pieces are scheduled, the 
write-off of tool costs is least likely to be a 
determining factor in choice of methods. 


For this reason, it is interesting to note 
that the largest portion of the 399,600 tons 
of small iron castings falls within this range. 
The survey reveals that about 45 percent of 
the total tonnage of small iron castings are 
produced in batches of at least 5,000 pieces. 


Next in size and importance are those 
castings produced in lots of from 1,000 to 
5,000 pieces. This represents about 35 per- 
cent of the total, while only about 20 percent 
are cast in quantities of less than 1,000 pieces. 
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Who buys these small iron castings? 


Some industry groups, such as the manu- 
facturers of vending machines and commun- 
ications equipment, are potentially large 
users of iron castings, but both of these in- 
dustries have already converted so exten- 
sively to zinc and aluminum die castings that 
their tonnage of iron castings is negligible. 

This type of conversion by industry groups 
shows what can be done when an indus- 
try becomes aware of the advantages of the 
more precise molding processes in its man- 
ufacturing. For this reason, it is well to ask, 
“Which industry groups buy these iron 
castings that total nearly 400,000 tons per 
year?” 

In terms of percent of the total, farm ma- 
chinery leads the field, followed in order by 
machine tools, general hardware, business 
machines, home appliances, transportation 
and electrical machinery. Lesser amounts are 
used by makers of steel mill machinery, com- 
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More than 5000 duplicate 
pieces per year 


Many industry groups now buy small iron sand 
castings. 


INDUSTRY GROUPS WHICH PURCHASE THESE CASTINGS INCREASE IN COST DUE TO MACHINING 





RMS Av. 
percent 


Tons between 
1000 & 5000 
pcs. 


Maximum 
percent 


Minimum 
percent 


Industry 
group 


Tons under 
1000 pes. 


Tons over 
5000 pcs. 


Percent of 
total 


Industry 
group 


14,860 
1,440 
17,220 
21,900 
22,200 
15,280 
28,750 
56 
13,540 
335 
3,310 
880 


10.4 
1.03 
12.32 
15.67 
15.82 
10.94 
20.59 
0.04 
9.69 
0.24 
2.37 
0.63 


18,960 
1,836 
21,950 
27,930 
28,200 
19,500 
36,670 
72 
17,260 
428 
4,230 
1,120 


8680 
840 
10050 


Transportation 


Transportation 22 150 90 


Communications 


Business Machines 100 127 113 


Business machines 
55 


General Hardware 5 50 


General Hardware 


Machine Tools 


Machine Tools 20 500 


Home appliances 


Home Appliances 50 


Farm Machinery 


Vending Machines Farm Machinery 


Electrical Machinery Electrical Machinery 
Textile Machinery 


Steel Mill Machinery Misc. Machinery 


Mining Machinery All industries 


munications equipment, mining machinery, 
textile machinery and vending machines. 


in this survey other factors such as heat treat- 
ing, polishing, inspection, rejects, surface 
finishing and other items that affect finished 
costs. It is likely that these other operations 
will average higher in cost than the machin- 


How much does machining 
add to the piece cost? 


Despite normally low piece costs for sand 
cast iron, the need for numerous machining 
operations and other secondary processing 
very often pushes the price of the finished 
casting beyond reasonable limits. Where sec- 
ondary costs are out of line on a sand cast- 
ing, it becomes an economic necessity to go 
to one of the precision molding processes to 
cut costs of finished pieces. 

Since this is probably the greatest single 
determinant in the decision to switch from 
a rough sand casting to an accurately-di- 
mensioned precision process, the editors of 
PMM have surveyed the appreciation of value 
due to machining. 

It should be noted that the increase in cost 
indicated in Figure 3, represents only ma- 
chining, since it was not feasible to include 
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ing, and these can, likewise, frequently be 
eliminated or reduced by change to one of 
the precision molding techniques. 

The amount of machining done on the 
average casting included in the survey in 
creased the cost of the piece by 156 percent, 
which indicates that a substantial number of 
pieces have machining which multiplies their 
cost by four or five times. In one industrial 
group, it was indicated that costs climbed 
1200 percent in machining. 

Unfortunateiy, some of the groups surveyea 
could not give the desired information on ma- 
chining, so that the survey has been limited 
to those groups giving information full and 
detailed enough to be considered reliable. No 
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“study of your iron castings for redesign can pay off” .. . 





figures were available from the communica- 
tions industry, and it was necessary to lump 
as miscellaneous machinery, the vending, tex- 
tile, steel mill and mining machinery groups. 


What does this survey mean to 
designers of metal parts? 


Grey or malleable iron castings are used 
primarily because they have low unit cost. 
Even though considerable amount of machin- 
ing may have to be done on the casting, the 
low first cost has largely been influential in 
the use of sand cast iron. 

All too often, this lower cost is a mirage 
which vanishes when secondary costs are 
appended. The survey reveals that there is a 
substantial group of small iron castings whose 
size, weight, quantity and secondary oper- 
ations make them work examining for re- 
design as sinterings, die castings, permanent 


Are your small lron Castings really less | 
expensive? Check them against this list to | 
find out... 


1. How many duplicate castings 
are required per year? 

2. Are these castings machined 
after being received? 

. If machined, is the value of 
the castings increased by 
more than 100 percent? 

. Is a surface finishing treat- 
ment required to prevent 
rust? 

. Do casting defects, blowholes 
opened by machining or other 
flaws cause moderately high 
rate of rejects? 

. Would a more complex or dif- 
ferent shape be desirable if it 
could be obtained at reason- 
able cost? 

. Is adequate 
problem? 

. Would it be desirable to re- 
duce the weight without sub- 
stantially changing the size? 

. Is your present machine tool 
capacity overloaded? 

. Do multiple inspections app- 
preciable increase finished 
costs of iron castings? 


lubrication a 





mold castings, investment castings or plaster 
mold castings. In each instance, function, 
quantity and shape will indicate which proc- 
ess is most suitable. , 

Such profitable redesign can only be de- 
tected by studying individual pieces; this 
survey simply outlines those broad areas 
where conversion to a precision type of mold- 
ing is most likely to exist. 

Submitted here is a check list which the 
designer can utilize in weighing the costs and 
advantages of various castings now in use. It 
is intended to help in pointing out those iron 
castings which should be given individual 
study for possible conversion. 


For example, if the answer to more than 
one of the items in the check list is “Yes,” 
there is a strong likelihood that a reexamin- 
ation of this part would indicate a lower- 
cost, higher-precision fabricating method. 
The quantities indicated in answer to the 
first question would also be weighed in this 
review. 

Furthermore, the editors have gathered a 
number of specific examples of each pre- 
cision molding method which has replaced a 
sand casting for reasons suggested in the 
check list. This group of redesigned castings 
and sinterings could be multiplied many times 
from current production, but limits of space 
preclude the showing of any others. 


How was the survey made? 


A questionaire was sent to 437 grey iron 
and malleable iron foundries scattered over 
the entire United States. Each foundry was 
asked to give its annual tonnage poured; the 
percentage of the total tonnage that weigh 
less than one pound; the percentage of small 
(one pound or less) castings made in quan- 
tities of more than 5000 per year, 1000 to 
5000 per year, and less than 1000 per year. In 
addition, each foundry was asked to indicate 
the percentage of their small castings pur- 
chased by each of several listed industry 
groups. 

A large percentage of those questioned re- 
sponded so that it was possible to project the 
findings to the entire iron foundry industry 
of the country. As a basis for projection, the 
figures of the Department of Commerce, 
Bureau of Census were used. The latest 
complete figures are those for 1947 which 
were used with no attempt to correct them to 
a 1952 level. The most serious error that 
the use of these figures should introduce is to 
put the tonnage figures to be given on the 
low side, thus making the survey results 
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Take your choice: Sand cast iron or... 


DIE CAST ZINC gives better distribution of mass at 
lower cost for this sewing machine hand wheel. See 
PMM July 1952, p 33. 


ae 


PERMANENT MOLD CASTING in grey iron gives 
greater strength than sand cast machine tool part. 
See PMM Jan. 1952, p 26. 


somewhat more conservative than is neces- 
sary. (Note: The change in general industry 
index given by the Labor Dept. is from 99.5 
percent in 1947 to 103 percent in 1952). 

Based upon the size of the sample and the 
number of replies that were received the in- 
dicated accuracy of the results is within 

10 percent. 

A second questionaire was sent to repre- 
sentative companies in each industry group 
asking them to give the average percentage 
by which the cost of an iron casting was in- 
creased by machining. In every case this was 


IRON SINTERING gives superior performance at 
lower cost for this textile machine component. See 
PMM Aug. 1952, p 29. 


cl 


INVESTMENT CAST crosshead for a cloth cutter cuts 


costs by 40 percent over sand casting. See PMM Mar. 
1952, p 42. 


machine work done on the castings after they 
were received from the foundry and does not 
include either work done prior to receipt nor 
does it include finishing costs such as paint- 
ing, lacquering, plating, etc. Nor does it in- 
clude cleaning preparatory to finishing. 


This latter item of finishing (and prepa- 
ration for finishing) can easily represent 
another appreciable saving which can not 
be broadly evaluated since it will vary large- 
ly depending upon the process and the metal 
chosen to replace the iron casting. 
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TWO BRASS SINTERINGS (Q and F) are 
© indicated in this view of a self-closing faucet. 


Because they have always used 
sand cast or machined brass parts, 
many designers of plumbing fix 
tures have not yet recognized the 
potentialities of powder metal- 
lurgy as a fabricating method. 


Brass sinterings are now replacing 
many parts formerly cast, extruded 
or machined from bar stock. . . 
at a marked reduction in cost 
Scores of applications are yet to 
be recognized as sound uses for 
sinterings in the plumbing field. 


The editors of PMM present here 
typical applications of brass sinter- 
ings in plumbers’ goods which have 
replaced other types of parts. It is 
hoped that these will suggest sim- 
ilar applications to the designer. 


BRASS SINTERINGS replace 


extrusions and machined parts 


By P. R. KALISCHER 
Associate Editor 


NE of the most promising fields to which 
powder metallurgy can look for new 
markets is plumbing brass where large num- 
bers of parts are now machined from wrought 
stock or sand castings. 

Substitution can only be made, of course, 
where adequate physicals can be secured from 
a sintering at a competitive cost. In many 
cases, the older method of fabrication is used 
simply because it is the way it has always 
been done, due largely to lack of knowledge 
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about brass sinterings on the part of the man- 
ufacturer of plumbing goods. 


There has been some belief that powder 
metallurgy cannot compete with either ex- 
trusions or screw machine operations, but 
in the light of the experience of the Central 
Brass Co., of Cleveland, Ohio, it is of interest 
to examine this line of thinking. 


The section drawing of the self-closing 
faucet in Figure 1 shows the application of 
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two brass sinterings, parts “F’’ and “Q”. Each 
of these parts is worth considering separately 


Sintering vs extrusion and screw machine 

Functionally, this part is designed to pre- 
vent turning of the valve stem and to prevent 
subsequent grinding of the seat washer on 
the seat. As can be seen from Figure 2 and 
the drawing of the part in Figure 3, the 
prongs of the gland must take the entire 
torque developed when the handle of the 
faucet is turned. This same torque must be 
carried by the “flat’’ in the bore. This type 
of service is generally not recommended for 
a sintering. 

As originally designed, the gland was ma- 
chined from extruded brass stock. The non- 
circular hole and the prongs were shaped in 
the extrusion, but the balance of the shaping 
had to be done on a screw machine. Further, 
the extruded hole was not sufficiently ac- 
curate as received and was broached. 

When conversion was made to a sintering, 
it was possible to make a finished piece ready 
to install in the faucet. All dimensions are 
held to +0.002 by the fabricator, the Ameri- 
can Sintered Alloys Div. of Yale & Towne 
Mfg. Co. in Bethel, Conn. 

The manufacturing process formerly used 
was about as inexpensive as it is possible to 
achieve when any machining at all must be 
done. In spite of this, however, the sintering 
replaced the machined extrusion at a cost re- 
duction of 3.1lc per piece ( a saving of about 
40 percent). 

An even more ouistanding example of con- 
version is the geared sleeve shown in Figures 
4 and 5. As in the case of the gland, this 
part was originally a brass extrusion. Final 
machining required only a cutoff operation. 
In spite of this low-cost operation, powder 
metallurgy has been made able to reduce the 
piece cost by 0.55c (about 20 percent). 

Dimensional tolerances on this sleeve are 
more open than on the gland, as can be 
seen from the drawing. 

Since this sleeve functions as a locking 
device to prevent the two nuts “O” and “P” 
from loosening, the two teeth which fit into 
matching grooves on the nuts must be suf- 
ficiently strong to prevent any turning and 
must not deform or the adjustment feature 
of the faucet handle would be lost. Physically, 
the sintering is adequate in every respect. 


Fast delivery and lightened inspection 
— two advantages 

There are certain other aspects of this 
conversion that are not immediately appar- 
ent, but which are of great importance. Con- 
sider the matter of deliveries first. 


continued on page 127 
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y) ORIGINALLY an extrusion, this brass 
e gland is now made as a sintering at 
lower piece cost. 
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920 x 45° BEVEL. <0-BROACHED HOLE 


MUST BE SMOOTH 
NOTE TOLERANCES ¢ 0002 


NORMAL TOLERANCE on this piece is 
* indicated on the drawing calling for 
.002. 


4 ONLY A CUT-OFF was needed when 
* this was extruded, but a saving of 20 
percent has been realized by change to a 
sintering. 
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TOLERANCES on the geared sleeve are 
* somewhat more open than on the gland. 
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IG event of the year in the 
field of powder metal- 
lurgy is the Ninth Annual 
Meeting of the Metal Powder 
Association being held in 


LIST OF M. P. A. SHOW 


BOOTH EXHIBITOR 


l Kux MACHINE CoMm- 
PANY 


METAL Hypripes INc. 


MACHINE DESIGN 


MAGAZINE 


ELECTRIC FURNACE 
COMPANY 


F. J. StoKES MACHINE 
COMPANY 


ANTARA CHEMICALS 
DIVISION, GENERAL 
DYESTUFF CORP. 


AMPLEX MrFc. Co., 
SUBSIDIARY CHRYSLER 
Corp. 


ARTHUR COLTON Com- 
PANY 


MAGNETIC POWDERS 


INC. 
METALS DISINTEGRAT- 
ING COMPANY, INC. 


LINDBERG ENGINEER- 
ING COMPANY 


EKSTRAND & THOLAND, 
INC. 


RAYBESTOS DIVISION, 
RAYBESTOS - MANHAT- 
TAN, INC. 


CHARLES Harpy, INc. 


HARPER ELECTRIC 
FuRNACE CORPOR- 
ATION 


Ninth Annual Meeting 
of the METAL POWDER ASSOCIATION 


Cleveland this year. The meet- 
ings, and the trade show held 
in connection with it, will con. 
vene at the Hotel Cleveland on 
April 21 and 22. 


EXHIBITORS 


BOOTH EXHIBITOR 


18 GLIDDEN COMPANY, 
CHEMICALS-PIGMENTS 
METALS DIVISION 


Piastic METALS Dr- 
VISION, NATIONAL Ra- 
DIATOR COMPANY 


20 FEDERAL-MOGUL CorP- 
ORATION 


21-22 Easton METAL Pow- 
DER COMPANY, INC. 


23 VANADIUM - 
STEEL COMPANY 


24 New JERSEY ZINC 
CoMPANY 


AMERICAN SINTERED 
ALLoys DIVISION, 
YALE & TOWNE MAn- 
UFACTURING COM- 
PANY 


POWDERED METAL 
Propucts CORPORA- 
TION OF AMERICA 


AMERICAN METASEAL 


MrFc. Co. 


BRUSH LABORATORIES 
Co. 


POWDERCRAFT 
ORATION 


Corp- 


MATERIALS & METH- | 


ops MAGAZINE 
JOHNSON BRONZE Co. 


PRECISION METAL 
MoLpING MAGAZINE 


ALLOYS | 








Program of the meetings and 
a list of exhibitors is presented 
on these pages. Last year’s at- 
tendance reached the 600 mark 
and is expected to surpass that 
figure in 1953. 


Papers to be delivered at the 
two-day sessions will cover a 
full range of interests of buy- 
ers, designers and producers 
of sinterings. They will hear 
important discussions of high 
density parts produced from 
iron powder; production, uses 
and processing of aluminum 
powders; and developments in 
clutch plate applications for 
metal powder friction mater- 
ials. 


They will hear reports on 
the iron powder situation and 
will get an insight into advan- 


| tages and disadvantages of 


using brass powders. Proper- 
ties obtainable by using alloy 


powders produced by the Hy- 
| dride process will be pointed 
| out. 


In the electronics field, they 
will get full reports on the N. 
B. S. permeameter, and will be 
brought up-to-date on design 
trends in iron coil components 
for electronic equipment. 

The 


use of a non-metallic 


| impregnant for sealing sinter- 


ings will be the subject of an- 
other technical discussion 
where pressure tightness and 
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B. A. Gruber 


J. F. Sachse 


finishing of sinterings 


will be reviewed. 


Exhibiting at the show 
will be manufacturers of 
sinterings, producers of 
metal powders, builders 
of equipment for powder 
metallurgy, and trade 
publications. 
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Program of Meetings 


Tuesday morning, April 21 


The Processing in the Higher Den- 
sity Range of Durable Precision 
Iron Powder Parts on a Produc- 
tion Basis. 


W. J. Doelker and H. T. Harri- 
son, National Cash Register Co 


A Progress Report on the N.B.S. 
Permeameter 
G. P. McKnight, Speer Resistor 


Div., Speer Carbon Co. W. T. Doelker 


Design Trends in Iron Core Coils 
Bernard Goldsmith, Essex Elec- 
tronics. 


Tuesday afternoon, April 21 


Metal Powder Friction Materials 
in Heavy Duty Transmissions 
J. E. Storer, Allison Div., Gen 
eral Motors Corp. 


A Survey of the Iron Powder Sit- 
uation 
R. L. Ziegfield, Metal Powder 


Association 
H. T. Harrison 


Alloy Powders by the Hydride 
Process 


B. A. Gruber, Metal Hydrides, 
Inc. 


A Progress Report on Brass 
D. C. Bradley, New Jersey Zinc 
Co; and W. R. Toeplitz, Bound 
Brook Oil-Less Bearing Co. 


Wednesday morning, April 22 


The Non-Metallic Impregnation 
of Sinterings 
W. N. Pratt, American Metaseal 


Manufacturing Corp. G. P. McKnight 


Review of Aluminum Powder 
Metallurgy 
J. Haertlein and J. F. Sachse, 
Metals Disintegrating Co., Inc. 


Powder Metallurgy at the Cross 
Roads—Present and Future Pos- 
sibilities 
J.D. Shaw, S-K-C Research As- 
sociates 


The Current Outlook for Metals 
(Luncheon address) 
Dr. Joseph Zimmerman, Daily 
Metal Reporter ee - 


Bradley 
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] FOR THE DESIGNER who does not need 

* close tolerances on his sintered iron bear- 
ings, this chart gives maximum bearing 
length, minimum total tolerance on ID and 
OD, and minimum wall thickness for any 
OD. 


Tolerance control of SINTERINGS 


By RICHARD B, THOMSON’ 


HERE is a logical way to design sinter- 

ings to fit your budget. The first step 
is to determine, just what quality level you 
are striving for. Sintered parts offer more 
for the money than the same type parts made 
in other ways, and like the other processes, 
the more precision you require, the more 
the cost. For instance, if all that is wanted are 
the basic advantages of self lubrication and 
low cost, then specify wide enough tolerances 


*Sales Engineer, The United States Graphite Co., 
Div. of The Wickes Corp., Saginaw, Mich. 
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for cost control 


so that only the briquetting and furnacing 
operations are necessary. There are three 
operations (briquetting, sintering and coin- 
ing) in producing sintered parts. If coining is 
eliminated you stand to save as much as 33 
percent of the same part incorporating close 
limits. On the other hand, a precision part 
can be obtained by including the coining op- 
eration and you will find the piece price at 
this quality level to be very reasonable. 
Tolerances can control cost, but even more 
important is the need for understanding the 
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various factors in the process which have a 
definite effect on tolerances. Knowing the 
various steps used for the manufacture of 
sintered parts, you can determine the price 
level yourself before contacting a sintered 
metal fabricator. 


Factors affecting tolerance control 


Many factors have to be considered when 
studying tolerance control. The major factors 
are: 


part design, 
material, 
equipment, and 


the number of operations planned. 


In a sense, part design and material can 
be considered at the same time. This is be- 
cause the molding possibilities of both design 
and material have to be studied to determine 
the tolerance range. As an example, sintered 
iron compacts tend to have better dimensional 
stability as a result of sintering than non- 
ferrous compacts. This means that for min- 
imum costs and consequently, only the two 
basic operations, (briquetting and sintering) 
you should plan on using an iron sintering. 
In addition, you must always think in terms of 
variable densities. The varying densities re- 
sulting from a part having counterbores, 
steps, or shoulders cause size distortion in 
sintering; at least they cause more than 
normal distortion. 


We are saying, in effect, that a sintered iron 
part, designed as simply as possible, can be 
held to much closer limits without the neces- 
sity for the coining operation. It is normal 
to expect to include the coining operation 
with non-ferrous compacts, because of dis- 
tortion from sintering. As a result of utilizing 
the third operation, closer limits are more 
common with non-ferrous than with the fer- 
rous pieces. 


In this run-down on the factors which will 
affect tolerance control, it might be well to 
study the equipment factor. Generally speak- 
ing, length and thickness tolerances can- 
not be held as closely as other dimensions. 
This is a direct result of the manner in which 
parts are briquetted and coined. The recipro- 
cal motion of the presses is brought about by 
a series of arms and rams mechanically con- 
nected by means of moving joints, bushings, 
and rollers. Any flexibility in the material 
making up the arms and rams causes a vari- 
ation in the thickness of the part being 
pressed. Also, the resiliency of a given bri- 
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quette, the moment after compacting, causes 
springback and this also causes size vari- 
ations. 


Tolerance figures for the basic operations 


We mentioned before that non-ferrous 
sinterings are usually associated with the 
extra coining operation. As a practical ap- 
proach then, we will only consider the ferrous 
grades in connection with the two basic 
operations. 

The graph in Figure 1 can be used as a 
guide for designing sintered iron bushings at 
minimum costs. The curves will show max- 
imum bearing length, minimum total tol- 
erance, and minimum wall thickness for a 


continued next page 


TWO SINTERINGS illustrate tolerances on 

* parts that are only to be briquetted and sin- 

tered. Part “A” (top) is a sintered iron lock 

ratchet, while part “B” (below) is a seed roll. 

These tolerances allow minimum costs and both 

parts have proved superior in performance to 
their solid steel counterparts. 
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Commercial Tolerances for Iron* and Bronze Sintered Bearings 


| 
Style of Bearing Dimension Diameter of Bearing Tolerance 


Plain & Flange ID and | up to 1'2” (inside) 001" 
(Bronze) OD | 1% to 2%” incl. (inside) 0015 
| over 2%” (inside) 002” 


| up to 1'%” (inside) 010" 
Length 1% to 3” incl. (inside) 015” 
| over 3” (inside) 020 


Plain (Bronze) Wall | up to 1” (inside) 062” 
Thickness 1 to 2” inel. (inside) 093” 

2 to 3” incl. (inside) 123” 

over 3” (inside) 186” 


Plain & Flange | ID and | up to %” (inside) 001” 
(Iron) | OD % to 2” incl. (inside) 002 
2 to 3%” incl. (inside) 003” 


Length up to 1%” (inside) 010” 
1% to 3” incl. (inside) 015” 


Plain (Iron) | Wall up to 1” (inside) 062” 
Thickness 1 to 2%” inel. (inside) 125” 
2'% to 3” incl. (inside) 186” 











3, QUICK REFERENCE for tolerance specifi- ee eee ee Compe Bee. Oogeee ont 
¢ cations on precision, sintered bearings in abi 
both iron and bronze, is furnished in the chart, 
above. 
PARKING METER RATCHET, top, is a 
* bronze sintering with close tolerance on ID 


and OD as well as on the three small holes. Extra . . a =e : 
coining operation ensures consistent quality and given OD bearing. These bearing tolerances 


excellent wear surfaces. SINTERED IRON are based on the fact that there will be only 
GEAR, bottom, is coined for especially close two operations — briquetting and sintering — 

tolerance specifications. for making the bearing. 
For example, if we have a bearing with an 
OD of 1 inch we can see by checking on the 
y be > auton 4b, appropriate curve that it cannot be any 
longer than 2 1/16 inch. Also, the minimum 
wall thickness would be 7/64 inch and the 
minimum total tolerance on both ID and OD 
would be approximately .010. It will be noted 
that we have not extended the bearing lengths 
~ past 3% inch. When this length is exceeded 
certain operational or physical property 
| eT difficulties might be encountered, and _ it 
a bi AA would be best to discuss this type dimensional 
problem with a manufacturer of sinterings. 
This graph should be of real help to those 
who are not certain whether or not their 
diameter tolerances or wall thicknesses will 
allow the parts to fall into the proper quality 

level. 
Se ; There are still other parts to consider in 
the category of pieces not coined. These are 
the parts used as ratchets, cams, gears, and 
other types of machine pieces. The application 
4 or function of these parts will determine, of 
Mane: Fang Matz Be Oe x16, 90" 0°15 From & course, how broad the tolerances can be. If 
fa Dmini 031 Deer OnPrenCacns we assume that the tolerances on parts of 
Bre Cente mr. 0¢8 oe these designs are not critical, then we can 
ParsjumnAnast - th design and dimension so as to eliminate the 
he TEED rv coining operation. 


~ 


sromeaAootnu O32 It is almost impossible to give a rule of the 
HORD QOTH TK 248.049 . . . gf: 

“inova Dept thumb on the limits which can be specified for 
EASUREMENT | OvEeR O38 


ood RMinn a aimed TOUTE 748 various dimensions on these parts. Variable 
\-Suidet Guam Premises L167 section thicknesses along with shoulders, 
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Current Research in POWDER METALLURGY 


Porous stainless steel 
Liquid phase sintering 


Soft and permanent magnets 


RENSSELAER POLYTECHNIC 
INSTITUTE 


F. V. Lenel 


HE Department of Metal- 

lurgical Engineering of 
Rensselaer Polytechnic Insti- 
tute has a Powder Metallurgy 
Laboratory which is directed 
by Dr. Fritz V. Lenel, associate 
professor at the Institute. The 
laboratory is used both for 
teaching and for developmet 
and research work. At present, 
work is under way on five 
projects, which are sponsored 
by the Armed Forces and by 
private industry. 

e@ The use of porous stain- 
less steel for transpiration coo!- 
ing has been investigated for 
the last three years. In the first 
part of this project the rela- 
tionship between the room and 
elevated temperature strength 
properties and their perme- 
ability for the cooling medium 
were determined.’ At present 
the investigation is concerned 
with specific engineering prob- 
lems in the design and produc- 
tion of transpiration cooled 
components. 

e The problem of substi- 
tuting less critical metals or 


' Porous Stainless Steel Compacts 
for Transpiration Cooling by F. 
V. Lenel and O. W. Reen, pre- 
sented at 1952 Symposium on 
Methods of Testing Metal Pow- 
ders and Metal Powder Prod- 
ucts, Special Technical Publi- 
cation of the Am. Soc. for Test- 
ing Materials in press, 
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Unalloyed aluminum powder 
Iron powder metallurgy 


improved cermets 


Replacement of cobalt in 
cemented carbides 


alloys for cobalt as a binder 
metal in cemented carbides 
tool materials is being studied 
from various angles. One line 
of investigation is to determine 
the solubilities of tungsten 
carbide in various metals and 
alloys and their temperature 
dependence in order to obtain 
a clearer picture of the action 
of the binder metal in ce- 
mented carbides. 


e A fundamental study of 
the mechanism of liquid phase 
sintering has been under way 
in the powder metallurgy lab- 
oratory for the past four years. 
A large number of systems has 
been studied with regard to 
rates of densification and 
changes in microstructure and 
mechanical properties, and a 
tentative theory of the various 
stages in liquid phase sinter- 
ing has been developed?* Ad- 
ditional experimental data are 
being collected to make the 
theory more quantitative. 


e A material made from un- 
alloyed aluminum powder hav- 
ing a room temperature 
strength in the range of age- 
hardened aluminum alloys and 
strength properties at elevated 
temperatures up to 900F not 
equalled by any known alum- 


’ H. S. Cannon and F. V. Lenel, 
Some Observations on_ the 
Mechanism of Liquid Phase 
Sintering, Proceedings of the 
Plansee Seminar, Reutte, Aus- 
tria, in press, 


inum base material has been 
developed in Switzerland un- 
der the trade name SAP. A 
project in which the reasons 
why this material has such un- 
usual properties are to be 
studied has just been initiated 
in the powder metallurgy lab- 
oratory. 

e Another investigation 
which has just begun is con- 
cerned with iron powder met- 
allurgy. Iron powder compacts 
pressed and sintered to the 
same density under the same 
sintering conditions have been 
found to vary considerably in 
mechanical properties. The 
reasons for these variations are 
to ke studied. As a first ap- 
proach, powders varying in 
specific surface, but being 
otherwise as nearly identical 
as possible are to be produced, 
compacts are to be pressed and 
sintered from these powders, 
and the specific surface of the 
powders and the mechanical 
properties of the compacts are 
to be correlated. 


LEHIGH UNIVERSITY 
Joseph F. Libsch 
R ESEARCH in powder met- 
allurgy at Lehigh Univer- 
sity is devoted primarily to the 
preparation of magnetic ma- 
terials. These include both soft 
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magnet and permanent magnet 
materials. 


The soft magnetic materia!s 
include pure iron, binary al 
loys of iron with cobalt, nickel. 
silicon, phosphorus and _ar- 
senic, and a large number of 
ternary alloys. The alloys are 
normally prepared from the 
elemental powders, including 
carbonyl: or electrolytic iron, 
reduced cobalt, etc. Occasion- 
ally, elements are added, as 
ferro-alloys or other com- 
pounds. 


High density and extreme 
purity are paramount for good 
magnetic properties. Long sin- 
tering cycles- at temperatures 
close to the melting temperat- 
ure are therefore, necessary. 
Such treatments develop den- 
sities typical of the fused ma- 
terial and magnetic properties 
which compare favorably with 
cast and wrought materials. 


Powder metallurgy prepa- 
ration of permanent magnet 
materials includes ternary al- 
loys of iron, cobalt and van 
adium, frequently with fourth 
element additions. Long sinter- 
ing cycles at elevated temper- 
ature have not developed max- 
imum density in these alloys 
and hot-working of sintered 
compacts has been necessary ‘o 
develop high density and mag- 
netic properties typical of the 
cast and wrought materials. 


Powder metallurgy methods 
have also been used to prepare 
compacts of ultra-fine ferro- 
magnetic powders, i. e., iron, 
exhibiting permanent magnet 
characteristics. Since these 
powders are pyrophoric as pre- 
pared, pressing as a_ liquid 
slurry is required. Theoretic- 
ally, an attempt is being made 
to use the relatively sharp de- 
crease in coercive force caused 
by sintering of the fine pow- 
ders as a criterion of the ini- 
tial stages of the sintering proc- 
ess. The sintering temperature 
at which the sharp decrease oc- 
curs depends upon a number of 
sintering variables, including 
impurities and sintering time. 

This work is_ sponsored 
primarily by the U. S. Signal 
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Corps Engineering Laborator- 
ies, Fort Monmouth, New Jer- 
sey, and by the Office of Naval 
Research, Physics Branch, 
Washington, D. C. 
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E are not doing much 
W work in powder metal- 
lurgy now except in the field 
of cermets, and none of what 
we are doing is classified (sec- 
recy and teaching are mutually 
exclusive ). 

The cermet program has its 
aim to analyse the processing 
operations to determine where 
improvements can lead to a 
better product, without nece- 
ssarily considering whether 
these improvements are feas- 
ible in a production plant. In 
particular, we have been work- 
ing with TiC - base cermets 
because they are among the 
most sensitive to processing 
errors. In straight TiC-Ni cer- 
mets we have been able to 
reach reproducible bending 
strengths near 300,000 psi at 
room temperature by paying 
careful attention to the follow- 
ing factors. 

e First, all variables are 
controlled from the beginning, 
so we select TiC and Ni pow- 
ders that are not necessarily 
the best, but that are constant 
in chemical composition, size, 
shape and size distribution. 


e Next, we have found it 
best to give the powders a 


heat treatment in a known 
(hydrogen) carefully purified 
atmosphere. 


e Then the powders are 
ball-milled, under careful con- 
trol, in a medium found best 
in this case by experiment: 
carbon tetrachloride. 

e The milled suspension is 
centrifuged but not dried, then 
within a known and short time 
the paste is syringed into a pre- 
cision die, pressed from both 
sides, and immediately sintered 
in high vacuo by induction. 


In heating up, the residual 
gas pressure is maintained at 
a fixed low value, so that by 
the time the sintering temper- 
ature is reached degassing ‘s 
complete. The compacts rest on 
a material found best by ex- 
periment, for almost all refrac- 
tories can cause contamination. 


The sintering temperature 
was found by first completing 
an auxiliary study of the tern- 
ary Ti-C-Ni constitution di- 
agram. The important parts of 
the diagram, which we empha- 
sized, were the nickel-rich end 
(binder compositions) and the 
regions on both side of the TiC- 
Ni pseudobinary (for carbon- 
deficient and carbon-rich TiC}. 


The time of sintering is now 
under study, as is the metallo- 
graphic structure which has 
the best properties. An auxil- 
iary study bears on the last 
point: we are investigating the 
mechanical function of the 
binder film and of the binder- 
carbide interface to guide us 
in selecting the best micro- 
structure. 


Finally, now that we can re- 
liably reproduce specimens of 
high strength, we have begun a 
study of the function of alloy- 
ing elements in the binder 
(chromium, vanadium, etc.) 


Each step in the study out- 
lined, many of which are com- 
pleted, has led to new ideas for 
further investigation, and in 
some cases a few preliminary 
experiments have been done to 
test the value of further study. 
Among these studies, which 


continued on page 128 
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INVESTMENT CASTERS meet 


to set up new industry organization 


HE need for an organization of 
T investment casters has been ex- 
pressed by many companies in the 
industry, and initial steps have been 
undertaken to set up such an organ- 
ization, as reported in PMM (Feb 
1953, p 45). Further developments 
toward the establishment of such a 
group are reported here. 


Among stated objectives being 
tentatively considered for such an 
organization are the following items: 


@ Standardizing nomenclat- 
ure, specifications and test- 
ing procedures within the 
industry. 


Acting in behalf of the in- 
dustry in its relations with 
the government, and circu- 
lating the membership 
with bulletins clarifying 
government policies pert- 
inent to the industry. 


Collecting and publishing 
statistics and other infor- 
mation which the member- 
ship may consider useful. 


Providing a forum for the 
voluntary exchange of in- 
formation and _ problems 
within the industry, and 
establishing a liaison be- 
tween manufacturers, ven- 
dors, and technical soci- 
eties associated with in- 
vestment castings, towards 
the promotion of better 
working conditions and 
higher efficiencies. 


Accelerating the growth of 
the industry by study and 
publication of the attri- 
butes of investment cast- 


ing. 


Doing anything necessary 
to accomplish these objec- 
tives or otherwise improv- 
ing the industry, contin- 
ually conducting itself in 
accord with the public in- 
terest and relevant laws, 
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CONSTITUTION of a new 


Investment Casting Institute 


will be considered by repre- 
sentatives of the industry at a 
meeting taking place in New 
York April 6. This follows ac- 
tion in January and February 
during which preliminary dis- 
cussions were held, a proposed 
constitution drawn up, and 
problems relating to the form- 
ation of such an organization 
were debated. 


With 48 representatives of 
29 commercial producers, and 
three 
tending, the group convened in 
New York February 27 to 
weigh proposals drawn up by 
an organizing committee set 
up at the earlier session. 


vendor companies at- 


The committee, headed by 
Kenneth M. Bartlett, division 
manager of the Metallurgical 
Products Division of Thomp- 
son Products, Inc., Cleveland, 
had studied possible types of 
associations and societies that 
would fall within the frame- 
work indicated by the industry 
and also within federal laws 
governing such organizations. 


Members of the committee, 
including T. Operhall, Misco 
Precision Casting Co.; S. J. 
Sindeband, Mercast Corp.; R. 
Waindle, C anno n-Muskegon 
Co.; E. B. Rogers, Adapti Co.; 
and K. J. Yonker, Howard 
Foundry Co., assisted by Mea- 
cham Hitchcock of Thompson 
Products, recommended the 
formation of an Investment 
Casting Institute 


At the February meeting, 
the tentative constitution was 
discussed and changes recom 
mended. Final draft of the con 


stitution is being weighed at 
the April session. 

Under the proposed consti 
tution, membership in the In 
stitute will be limited to those 
companies actively engaged in 
the casting and sale of parts by 
the investment casting process 
Limited membership will also 
be provided for vendor com- 
industry, 
and to other outside organi- 


panies serving the 


zations having a legitimate in- 
terest in the industry. 


ACTING CHAIRMAN 


Kenneth M. Bartlett 


For purposes of the organi 


zation, “investment casting” 


was defined as the production 
of industrial 


metal castings 


made with expendable pat 


terns and monolithic molds 
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LARGE SIZE, high accuracy and some unique metallurgical advan- 
tages are achieved by casting aluminum alloy in molds made of 
sand and gypsum cement. Here is a review of casting size, surface 
finish, dimensional accuracy, metallurgical quality and other char- 
acteristics of this process. 


The ANTIOCH PROCESS: 


for extra-large aluminum castings 


with close dimensional control 


N the casting of non-ferrous metals and There existed, therefore, a vacuum which 

alloys, the standard sand mold leaves much no casting process filled a method of cast- 
to be desired in the way of accuracy, surface ing large non-ferrous pieces to close dimen- 
finish and metallurgical quality in the fin- sional tolerances, with a good finish and in 
ished casting. Some of these shortcomings are almost any size. 
overcome by the plaster mold casting proc- About 1936 a process was developed at 
ess but it, in turn, is limited to the production Antioch College that combined features of 
of relatively small castings. both sand and plaster mold castings*. In the 


SPECIFICATIONS SPECIFICATIONS 
Weight 340 Ibs. Weight 7 Ibs. 

. ‘ ‘ 5 Diameter 5¥q ft. Length 15 inches 
soege Fe nt enn or r. Alloy Alcoa 214 Propeller for underwater Alloy Alcoa 220T4 
ne note — Pam Iie Surface Better than missile. Cast to extremely Surface Better than 
close tolerances. Thick in- as srl = — cman in close tolerance, this part as cast 64 micro in. 
side ring section is cast Mechanica roperties 
solid. Outside diameter (Separately cast test bars) ee ee ye ot (Separately cast test bars) 
held to plus or minus 030” Minimum Typical ly controlled blade con- ; Minimum Typical 
pte | 2 — free for Tensile 22,000 24,000 tours and dimensions. Tensile 46,000 53,000 
ae, Yield 12,000 Yield 25,000 30,000 

Elongation 6% 7% Elongation 14% 18% 
Brinell 50 Brinell _ 75 


must have outstanding Mechanical Properties 
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Mold for off-the-road tire. ae enmanman : 
Tread surface of this one- SPECIFICATIONS 
piece aluminum alloy cast- — 
ing is used as cast. The 8 Weight 1,000 Ibs. 
ft. diameter is held to tol- P » 6 
erance of plus or minus Diameter 96 inches 
050 checked with inside : le 
micrometer. In addition, Alloy Atcen 63 
the casting is required to : . 
be free of surface and sub ae SERe rye . - 
surface porosity. face as cast [25 micro in 





process, the mold is made of a mixture that 
is basically sand and gypsum cement. With 
this mold material, molds could be made that 
were physically strong enough to be handled 
in the shop without retaining them in the 


flasks. The surface where the mold material 
contracted the pattern was smooth and free 
of pin holes and intergranular interstices so 


SPECIFICATIONS 
Complex throat section for Weight 20 Ibs 

radar wave guide. Inside Length 15% inches 
surface meets standing Alloy Alcoa 355T51 
wave ratio requirements Inside finish Better than 
tested on several fre- as cast 100 micro in. 
quencies. Center wall Mechanical Properties 
terminal sections are .032 (Separately cast test bars) 
thick. Tolerance on indi- — ' 

vidual openings plus or Minimum Typical 
minus .020” with same tol- | Tensile 25,000 28,000 
erance on combined open- | Yield 24,000 
ings. Elongation 1.5% 
Brinell 65 





‘ 


APRIL, 1953 


characteristic of a sand mold. Because, how- 
ever, the mold material is about 50 percent 
sand and the balance recrystallized gypsum, 
the permeability of the mold was about the 
same as that of a sand mold, a marked ad- 
vantage over an all plaster mold. 
Improvements have been made steadily 
until today the Antioch process* is 
capable of producing aluminum cast- 
ings of almost any size with great ac- 
curacy. 

Basically, the Antioch process should 
be classed as a sand casting process for 
aluminum. While other non-ferrous met- 
als can be cast, the foundry techniques 
are not well worked out. Further, this 
process is, in most cases, somewhat more 
expensive than sand casting so that it 
cannot compete unless the high degree of 
precision possible more than offsets the 
cost of machining a sand casting. 

Where the Antioch process is pre-em- 
inent is in casting those pieces that can- 
not be made economically by any other 
process. 

CASTING SIZE — There appears to 
be no practical limit to the size of alum- 
inum castings that can be made by the 
Antioch process. At the present time, 
the largest casting that has been made 
weighed 2000 lbs. after trimming and 
ready for shipment. While large, there 
is no indication that this is the largest 

continued on page 132 


*Practiced by Morris Bean & Co., Yellow 
Springs, Ohio. 
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DIE CAST housings have many advantages 


@ Heat dissipation 


@ Built-in supports 


@ Unlimited shapes 


By E. ERDMAN’ 


HE high degree of flexibility of the 
die casting process has made it the un- 
questioned leader as a method of making hous- 
ings of all sorts. In either zine or aluminum, 


die cast housings can perform a plurality of 


simultaneous functions from a simple cover, 
which may or may not be dust, vapor and 
moisture tight, to a functional part which in- 
corporates the simpler functions combined 
with such features as heat dissipation, mech 
anical support of components, oil and grease 
retention and many others 


Even in the narrow field of use where the 
housing is simply a means of covering the 
operating components, there are a few, if any, 
materials than can seriously compete with a 
die casting. Particularly, in the case of alum- 
inum, the different types of surface finish 
and the range of colors that can be used is 
unmatched by any other type of material in- 
cluding the omnipresent and highly pub- 
licized plastics. 

Protection of the housed parts against 
accident is another of the advantages of a die 
cast housing. In many cases, where an acci- 


e Attractive appearance 
e Rugged protection 


@ Close dimensions 


dental blow would severely dent a sheet metal 
or break a plastic housing, a die casting will 
absorb the shock with no damage to either the 
machine or to the housing itself. 

Provisions can be made for the use of 
almost any sort of fastening device, including 
machine screws, self-tapping screws, rivets, 
etc. The fact that it is an electrical conductor 
allows the die cast housing to be grounded 
when necessary to provide protection against 
electric shock. 

Finally, the accuracy with which die cast- 
ings can be made and the intricacy of coring 
that can be done enables housings to be cast 
on which no finish machining is necessary, 
and when necessary, holes, bosses, lugs, etc., 
can be sufficiently and accurately located so 
that mechanical components can be mounted, 
aligned and located within 0.005 per inch. 
In some cases, depending upon desigr., even 
closer positioning can be secured. 

The several different housings used by the 
Dremel Mfg. Co., of Racine Wisc., illustrate 
some of the advantages noted above. 


‘Dremel Manufacturing Co. 


The electric sander is made in two sizes, the smaller 
one for the hobbyist has a zinc die cast housing, 
made by Acme Die Casting Co., of Racine, Wisc., 
and the larger, semi-professional model, an alumin- 
um die cast housing made by Federal Die Casting 
Co., of Chicago, Ill. Functionally, both housings are 
the same—they serve to cover the mechanical and 
electrical components and provide, through ribbing 
and open slots, adequate cooling so that the tools 
can be used continuously. Accurately positioned 
mounting holes permit assembly of the sanders without 
secondary machining. 

From the shape of these housings, it is immediately 
obvious that plastics might also be used if strength 
were not a consideration. The rough use that these 
tools receive, however, precludes the use of anything 
other than metal for the housings. 
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Illustrative of the type of housing which combines 
a simple housing with accurately cored and positioned 
provisions for mounting mechanical components is the 
front housing used on the electric screwdriver and 
electric eraser, above. 

This zinc die casting, made by the Racine Die Cast- 
ing Co., of Racine Wisc., furnishes simultaneously a 
smooth attractive, strong housing into which a pre- 
assembled slip clutch and the necessary bushings can 
be pressed. In order to furnish access to some of the 
parts and to provide a means of holding and ad- 
justing the thrust bearing, a threaded port is included 
in the casting. 


Illustrated, right, are zinc die castings used by 
Dremel Mfg. Co. showing two possible finishes on 


the same part. The one is chromium plated and has 
a so-called hardware finish, while the other one is 
simply spray painted and baked. Both finishes are 
hard and durable and can be applied with equal 
facility to the castings. If aluminum were used for 
these parts, the type of surface finish could be 
expanded to include a simply polished casting. 


A somewhat less obvious, but nonetheless important 
member of the housing family is illustrated by the 
two bearing brackets, left. These brackets are so 
designed that the zinc die castings are complete and 
ready for use as they come from the trimming die. 
Spherical bushings are used and the caster, the Acme 
Die Casting Co., of Racine, Wisc., is able to hold the 
spherical seat in the bushing housing to sufficiently 
close tolerances so that it can be used as cast. Loca 
tion of the cored holes is important since the bushing 
housing must be positioned with respect to the field 
coils of the motor so that the air gap between rotor 
and stator is the desired amount and uniform 
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A SEPARATE bimetallic temperature 
control unit was required when these 
housings were made of other metals. 
Now, as an aluminum die casting, the 
housing acts as one member of the 
bimetallic unit, and reduces costs 
considerably. 


NE of the problems facing the designer 

of thermostatic oven controls is com- 
pensation for element head expansion due 
to changes in ambient temperature. 

Steel, brass, and bronze have all been used 
as materials of construction for the housings 
and in all cases a bimetal compensating unit 
had to be included in the operating mechan- 
ism to effectively maintain a correct control 
setting. 


By redesign of the castings and some of the 
internal mechanical parts, the engineers of 
the Robertshaw-Fulton Division of American 
Thermometer Co. were able to utilize the high 
thermal expansion of aluminum as one element 
of the temperature compensating device so 
that a separate bimetallic unit became un- 
necessary. As a result of this redesign, the 
thermostat castings can now be made as alum- 
inum die castings at a very considerable 
saving in manufacturing cost. 


A secondary advantage resulting from the 
use of aluminum die cast housings is the high 
corrosion resistance of the unpainted or other- 
wise finished metal. While it has not been 
possible to eliminate all of the machine work 
on the head castings, it has been greatly re- 
duced. 


Two die castings are shown above as they 
are received from the foundry of the 
Doehler-Jarvis Co. of Chicago, Ill. Because 
certain of the dimensions must be held more 
closely than the foundry can accommodate 
and because three faces must be flatter than 
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DIK CAST ALUMINUM housing serves 


as element in bimetallic thermostat 


normal production techniques will give; the 
general dimensional accuracy of these cast- - 
ings is rather loose. 


On the other hand, the four cored holes 
that fasten the two castings together are 
positioned carefully enough so that after tap- 
ping, the two castings can be rotated in 90 
degree increments and maintain alignment of 
the holes. In addition, one of the castings 
(above, right) has 2 holes that are tapped for 
standard pipe threads. In order to make the 
tapping operation faster, the taper on the 
core pins is the same as the taper on a pipe 
tap. 


On the one casting that carries the thermal 
element, but does not contain any gas (above, 
left), final machining operations are: 

1. Face for gasket 

2. Bore and thread ID 

3. Drill and ream gland hole 

. Drill entry hole for capillary tube 

5. Tap all holes requiring threads 


On the other casting final machining is: 

1. Face for gasket 

2. Machine diaphragm seat 

3. Drill bypass and pilot light holes 

4. Tap all holes requiring threads 

The exterior surfaces are left as cast with 
no polishing, buffing or other finishing oper- 
ation. 

As a final step, the assembled housings are 
100 percent inspected, using air, natural gas 
and bottled gas at about 3'2 psi pressure. 
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LIGHT METAL CASTINGS 





for AIRCRAFT or HOME APPLIANCES... 
check Thompson's CREATIVE CASTINGS- 


for GREATER STRENGTH 
to WITHSTAND HEAT 
for WEIGHT SAVING 

to SAVE ON FINISHING 





AIRCRAFi 
Carbon Pile Regulator 


APPLIANCE 
Garbage Disposal 
Housing 


iD \S 
0) oe 


Motor End Frames 


b poonorper PRODUCTS has been doing re- 
search and fabricating metals for over 50 
years. From that wealth of experience in making 
precision parts for the exacting automotive and 
aircraft industries, it has improved methods and 
expanded facilities to the point where it can aid 
all industry in making and finishing hard-to- 
make parts. 

Whether it’s an engine piston, a motor end 
frame, garbage disposal housing, carbon pile 
regulator, torque converter, air connector or any 
one of many other parts, Thompson's creative 
engineers will gladly show you where and how 
you can simplify your operations and save on costs 
with Thompson's Light Metal Castings. 

Write or call Light Metals Division, Thompson 
Products, Inc., 2269 Ashland Road, Cleveland 
3, Ohio. A competent engineer will call to help 
you plan new parts or re-design old ones. 


\ \ You can cou 


AIRCRAFT 
Alternator Housing 


IVISION 


Cleveland 3, Ohio 


For additional iniormation Circle No. 36 on the Reader Service Card 
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An investment casting made 


BERYLCO BERYLLIUM COPPER 


The work of this beryllium copper 
push pawl, part of a business machine 
time recorder, was once done by an 
assembly of two stampings and a 
separator. It lacked the necessary 
strength and rigidity, loosened in 
operation. Users complained; repair 
costs were high. Now, however, its 


one-piece simplicity assures foolproof 


operation. Its hardness assures long 
wear. And because of its added 
castability, the designer reduced costs 
25 percent by selecting Berylco over 
any other high strength material. 


Investment casting often has many 
advantages over sand casting or 
machining in the production of small, 
intricate parts. Berylco beryllium 
copper offers many cost-saving 
opportunities as an investment cast- 
ing material. 


Because of its fluidity and low pour- 
ing temperature, Berylco is easily and 
inexpensively handled. In addition 
to its high strength and hardness 
(175,000 psi through simple, low- 
temperature heat treatment), it is an 
excellent conductor, is noncorrosive, 
nonmagnetic, highly resistant to 
wear and embrittlement. Often, in 
fact, it is Berylco’s unique combina- 
tion of desirable properties that makes 
designers specify it for precision parts. 
Increased advertising and greater 
experience are making more and 
more designers aware of the advan- 
tages of Beryico beryllium copper. 
Why not plan now to increase your 
range of alloys? Berylco is available 
in 5 Ib., 2% Ib. and 3 oz. ingots. 
Send your trial order in today. 


THE BERY LLIUM corporation 


Dept. 3D + READING 18, PENNA. 


New York © Springfield, Mass. ¢ Rochester, N.Y. © Philadelphic ¢ Cleveland * Dayton « Detroit « Chicago 
Minneapolis * Seattle « San Francisco « Los Angeles 


Representatives in principal 


world-trade centers 


For additional information Circle No. 44 on the Reader Service Card 
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| TECHNICAL REPORT 
| ON SHELL MOLD PROCESS 
| ISSUED BY GOVERNMENT 


Technical advances_ which 
enable the manufacturers of 
metal castings to make better 


| and wider application of the 


new shell mold casting process 


are described in a technical re- 


port now available from the 
Office of Technical Services of 
the U. S. Department of Com- 
merce. 

The section on equipment 
for the process describes de- 
signs for: molding machines, 
a core blowing machine, mold 
stripping equipment, curing 
ovens, investment mixing 
equipment, and mold bedding 
boxes. 

Under “Improvement of 
Processes Techniques” the re- 
port describes compositions 
and methods for applying 
molding resins, sands, parting 
agents wetting agents, invest- 
ment additives and_ spray 
coats; also the procedure for 


| securing and bedding molds. 


Another section of the re- 
port describes experimental 
job lot production of shell- 
mold castings in aluminum 
ductile cast iron and carbon 
steel. This is followed by the 
description of an investigation 
of the effects of changes in the 
shell-mold casting procedure 
on soundness and macrostruc- 
ture of the metal. 

In a concluding section, the 
report presents the recommen- 
dations of the Navy metal- 
lurgists for the best practice 
in: production equipment and 
mechanization, investment ma- 
terials, sands, investment mix- 
ing, pattern equipment, gating 
and heading, dimensional tol- 
erance, closing molds, cores, 
and plant safety. 

PB 111004, Report of Invest- 
igation of the Shell Molding 
Process, Mimeo $1.50. Orders 
should be addressed to the Of- 
fice of Technical Services, U 


| S. Department of Commerce, 


Washington 25, D. C., accom- 
panied by check or money 
order payable to the Treasurer 


| of the United States. 
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] OPTICAL GAGING consumed 

* only 40 seconds to inspect this 
sintered brass rotor and saved, in 
addition hundreds of hours of en- 
gineering time. 


MECHANICAL GAGING 
¢ which has been replaced, took 
four minutes and the 27 individual 


gages to complete the 


spection. 


same _ in- 


Optical Gaging tor economical 


inspection of SINTERINGS 


MALL sinterings can read- 
ily be inspected by optical 
gaging. 

Typical of this method of in- 
spection is the use of an opti- 
cal comparator for checking 
tolerances on a small, sintered 
brass rotor whch is one of the 
best known jobs now being 
manufactured by powder met- 
allurgy*. 

This component produced 
for Army Ordnance offers a 
clearcut example of the econ- 


*See “Powder Metallurgy pro- 
duces a brass ordnance compon- 
ent,” by Capt. John Dale, PMM, 
Feb. 1952, p 34; and “Method of 
Machining Carbide Die for odd- 
sha powder part illustrates 
new way of cutting hard mater- 
ials” by John S. Roller, PMM, 
Mar. 1952, p 47. 
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omy of optical gaging for the 
inspection of close tolerance 
sinterings. 


Here is a comparison of op- 
tical vs mechanical gaging: 


e The girl in Figure 1 takes 
40 seconds for complete inspec- 
tion of the piece. Without need 
for training in precision gag- 
ing or exercise of judgment on 
tightness of fit, she passes or 
rejects each piece in 40 sec- 
onds and has another piece in 
position. 

e The same inspection took 
four minutes when done with 
the 27 mechanical gages 
grouped in Figure 2. To in- 
spect the tolerances, 27 gages 
had to be made to an accuracy 


of .0003 on six dimensions, 
.0002 on 15 dimensions, .0001 
on 19 dimensions and .00007 
on one dimension. 


But examine the comparison 
more closely with regard to 
cost of equipment, ultimate 
effectiveness, labor required to 
make changes and conveni- 
ence. 


Design of the mechanical 
gages took 380 hours of en- 
gineering time and 475 hours 
of tool-making time. Since one 
set is not enough because 
weekly inspection and repair 
requires a complete standby 
set of gages, a duplicate set 
was made. In addition, surveil- 
lance inspection of gages re- 
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OPTICAL GAGING — cont. 


quired about 40 hours per 
week. 


The holding fixture required 
for the optical comparator can 
be examined in Figure 3. De- 
sign and manufacture of this 
fixture and the _ inspection 
chart took about one-third the 
855 hours required for a single 
set of mechanical gages. The 
difference in cost between the 


fixture-chart combination for 
an optical comparator, and 
the equivalent mechanical 
gages, is greater than the cost 
of the optical gaging projector. 
Of course, the projector is 
standard equipment which can 
be used with many other in- 
spection jobs, requiring only 
a new holding fixture and 
chart. The optical comparator 
illustrated above is a Kodak 
Contour Projector manufac- 
tured by Eastman Kodak Co. 





“Cleveland” will work with your engineers 
to develop matched designs for assembly 
with minimum or no machining. Prompt 
quotations and honest effort to meet 


delivery requirements. 


Member of "The Certified Zinc Alley Plan”. 





| corporated 
| unit, the greater will be its 





owe CLEVELAND naroware ano 


#[Z 


FORGING company 


3256 East 79th Street, Cleveland 4, Ohio 


Our 72nd Year of Business 
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How does an optical 
comparator work? 


The operator slips the part 
she is inspecting into different 
positions on this holding fix- 
ture and watches the accur- 
ately magnified shadow. 

If the shadow lets a sliver of 
light pass by certain opaque 
lines on the screen and over- 
laps others, dimensions are 
within tolerance limits. 

She also watches certain 
images originating not on the 
part but on the interposer pins 
which indicate thicknesses, 
hole depths and other dimen- 
sions by their positions. 

When an engineering change 
may be made in a part, it is 


THIS FIXTURE for the op- 

* tical comparator took one- 

third the tooling time needed to 
build the mechanical gages. 


only necessary in most in- 
stances to reposition lines on 
the chart rather than rework- 
ing the gages as is true when 
mechanical gages are used. 
Complex shapes with mul- 
tiple dimensions to control are 
reported to be as easy to ac- 


| commodate in this type of con- 
| tour projector as are the rel- 


atively simple shapes, al- 
though the greater the number 
of inspections which can be in- 
into the optical 


economy as compared with 
mechanical gaging systems. 


J. C. RILEY CO. REACTIVATED 
John C. Riley has reacti- 
vated his firm, the J. C. Riley 
Co., of Houston, Texas, serving 
as manufacturers representa- 
tives in the Southwest for C. 
M. Kemp Mfg. Co., Reading 
Crane & Hoist, International 
Eng., and Midwest Alloys. 
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SPECIFICATION S 
MIL-A-10935-6-7 


ALMIAG 


ALUMINUM ALLOY 











ee CUSTOMER PART 
ALMAG 35 ALUMINUM ALLOY | NO. 


FINISH 
CKSIVI I PIITOIRHIIM 


-+-for all applications requiring dimensional stability, 
tensile strength, ductility, corrosion and shock resistance. 


As-cast, with no heat treatment or age hardening, Almag 35 possesses 
the only combination of properties in any light metal alloy which 
resulted in the establishment of military specification MIL-A-10935-6-7. 


Almag 35 offers you 5 to 7 times greater Impact Resistance, 11-14% 
Elongation, and 37,000 to 40,000 Ibs. per square inch Tensile Strength. 
It possesses the highest, most stable combination of strength, ductility, 
corrosion resistance, shock resistance, and dimensional stability of any 
aluminum alloy. 


FOR THE FIRST TIME... all vital properties in one alloy, AS-CAST. 


Send Prints for recommendation, before you specify ANY ALLOY 


COVERED by U.S. PATENTS 


wow. 2se4oue ong 2503473 WILLIAM F. JOBBINS INCORPORATED 


P.O. BOX 230 


AURORA, ILLINOIS 
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“FINISHING of the head rest is simply by polish- 
ing and anodizing, since, being of aluminum, no 
plating is required. Lowest finished piece costs 
among the three processes considered have been 
obtained...” 


Surface Finish Dictates 


a PERMANENT MOLD CASTING 


By ROY T. ADOLPHSON* 


HE choice of a permanent mold casting 

for the head rest of surgical operating 
tables manufactured by the Shampaine Co. 
of St. Louis, Mo., reflects the careful consid- 
eration that must be given to even simple 
components if the most satisfactory product, 
at the lowest manufacturing cost, is to be 
secured. 

The basic requirements for this head rest 
are that it be strong, rigid, flat, lightweight 
and smooth. Based upon these fixed require- 
ments and upon a relatively limited produc- 
tion, there appeared to be only three possible 
methods of production; sand casting, a welded 
frame covered with sheet metal, and perm- 
anent mold casting (quantities are too small 
to warrant die casting). 

As either a sand or permanent mold cast- 
ing, the most desirable material is aluminum 
while with a welded frame covered with 
sheet metal, the frame could be low carbon 
steel members and the covering material 
stainless steel. 

The greatest disadvantage of a sand cast- 
ing is its porosity making surface finishing 


*Chief Engineer, Shampaine Co., St. Louis, Mo, 
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expensive and causing a high rejection rate 
due to macro-porosity disclosed when the cast 
skin was removed. A sand casting further 
required boring the pivot holes as a separate 
operation and required a relatively elabor: 
fixture. 

On the underside of the head rest, four 
bosses are needed for mounting the raising 
and lowering bracket. These bosses must 
be drilled and tapped and the slot between 
them milled, since a sand casting would not 
give the accuracy needed. For these oper- 
ations, a second fixture was required. 

The sum of first cost of the casting, plus 
tooling and machining, plus finishing, re- 
sulted in a final cost that was disproportion- 
ately high. 

As a member made up by welding a frame 
and covering it, the first and most obvious dis- 
advantage was the excessively high amount 
of hand labor using skilled mechanics. Both 
welding operations and stretching the skin 
over the frame were hand operations with 
subsequent high costs. 

While this type of construction resulted in 
a smooth-finished surface, without a separate 


continued on page 92 
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“MANUFACTURE OF HANDLES has been 
reduced to as automatic an operation as is 
possible to help hold costs down. To insure 
adequate strength and proper balance, 
combined handle and reel seat are an alum- 
inum die casting ... ” 


eS 


Special coring forms undercut 


in DIE CAST fishing rod handle 


ROPER balance for mini- 
mum muscular fatigue is 
a paramount consideration in 
the design of bait casting rods 
for the fishing fraternity 
Coupled with balance is ad- 
equate flexibility and enough 
backbone to cast a plug weigh- 
ing % ounces or less, a re- 
asonable distance. Since proper 
casting is done with a wrist 
motion only, the casting power 
comes from flexing the rod. 
The extruded glass _ rod, 
Figure 1, manufactured by the 
Wright & McGill Co., encom- 
passes all of the desirable feat- 
ures noted. To give proper bal- 
ance and at the same time, to 
insure adequate strength, the 
combined handle and reel seat 
are an aluminum die casting as 
is the collet nut. 
Because the manufacture of 
bait casting rods involves a 


*Chief Engineer, Wright & McGill 
Co., Denver Colo, 


APRIL, 1953 


By CHRIS LARSEN* 








“CORE is built 
so that the first 
slight movement 
of opening the 
dies rocks the 
core slightly and 
then pulls it at 
an acute angle 
to the face of 
the dies.” 








number of hand operations 
with their attendant high cost, 
the manufacture of the handles 
has been reduced to as auto- 
matic an operation as is pos- 
sible to help hold costs down. 


As made by the AurCola 
Mfg. Co. of Aurora, Colo., two 
handles and two nuts are cast 
per shot. All holes and recesses 
are cored except for a small 
hole (about a No. 10) in the 
extreme end which is drilled 
and tapped as a separate oper- 
ation. The reel is locked in 
position with a thumb screw 


and clamping plate on the for- 
ward mount. This requires a 
recess in the butt of the seat to 
accommodate the rear reel 
mount. 


Coring of the die to secure 
the required holes and recesses 
is, in some respects, quite un- 
usual. The butt recess, the flat 
for the reel and the front 
clearance are a single core. Re- 
moval of this core by a straight 
pull is, obviously, impossible 
due to lack of clearance. The 


continued next page 
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SPECIAL CORING — cont. 


core is built, therefore, so that 
the first slight movement of 
opening the dies rocks the core 
slightly and then pulls it at an 
acute angle to the face of the 
dies. The clearance hole for 
the clamping screw is cored 
from the fixed half of the die 
and is stripped when the part 
is b qeeten. 


One other hole must be cored 
in this handle. The rods are 
fitted with a brass ferrule to 
slide into the handle. To pre- 
vent turning, this ferrule has a 
square section and to make 
disassembly easy, is tapered. A 
matching hole must be formed 
in the handle with sufficiently 
thin walls so that only moder- 
ate pressure exerted by tight- 
ening the collet nut will cause 
adequate gripping of the rod 





ne OMT Nm 
° —  —_ — 


BADGER DIE CASTINGS - 
“SPECIFIED FOR. WORLD 
FAMOUS OUTBOARD 
MOTOR FOR 25 YEARS 


Eas 


Wisconsin is the center of the impor- 
tant outboard motor industry. For 
over 25 years, Badger has contrib- 
uted to the development of this world- 
famous industry by supplying 
superior die castings to each 


of its leaders. Consult 
Badger on all your die 
casting problems. 





DIE CASTING CORP. 


20) WEST OKLAHOMA AVE 


MILWAUKEE 7, WISCONSIN 
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| ondary 


| parting line is 


by the handle. Probably no 
other method of manufacture 
would enable the formation of 
a proper hole in the handle at 
a tolerable cost. 

As a further cost reducing 
measure, the collet threads 
are formed in the casting oper- 
ation. Here again, precision of 
workmanship in the manufac- 
ture and setup of the die has 
obviated any secondary ma- 
chining since not even a chas- 
ing operation is required. 

All of the factors leading to 
low final manufacturing cost 
that have been noted for the 
rod handle are true in the 
collet nut. As a result, the sec- 
operations after cast- 
ing are few and simple. Thin 


| flash and burs are removed 
| from the handles by barrel 
tumbling using no deburring 


media. Heavier flash along the 
removed by 
sanding on a belt sander. The 


| nuts are trimmed by a press 


operation. 

Following deburring and 
trimming, the small amount of 
machine work needed is done. 
The small base hole in the 
handle is drilled and tapped 
and the two saw cuts are made 
in the collet so that it will grip 
the rod. On the nut, the intern- 
al thread is cut so that it can be 
screwed onto the handle. These 
are the only machine oper- 
ations performed. 

Finishing is equally simple. 
The rod handles and nuts are 
degreased and then etched in 
Oakite No. 36 to give a good 
surface for the paint to bond 
on. Following a hot water 
rinse, the parts are automatic- 
ally spray painted and baked, 
thus finishing the handles ex- 


_cept for application of the 


cork grip. 


TO REPRESENT TACO WEST 
Appointment of Control 


| Equipment Co. of Atlanta, Ga., 


to represent Taco West Corp. 


| in Georgia, eastern Tennessee, 
| Alabama and northern Florida, 


has been announced by Rich- 
ard West, president of the Chi- 
cago firm which manufactures 
pyrometric temperature con- 
trol instruments. 
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ION METAL MOLDING’S 


2nd ANNUAL 
POWDER METALLURGY 
DIRECTORY 


PRECISION ME MOLDING presents here its yearly guide to the 
powder metallurgy iMdustry. It is a reference work compiled from 


questionaires submitted tothe companies listed. 


Listings presented here conform as‘<losely as possible to information 
supplied by each company. Since m of the companies listed 
here do not have catalogs, this is the only templete products listing 


available for them. 


Two listings are presented in the following pages: listing | 
ical order and by products manufactured. Each of these is su 
into three groups: fabricators of sinterings, producers of me 


powders, and manufacturers of equipment used in powder metallurgy. 
Names of advertisers are listed in bold type. To locate the adver- 


tisements of these companies, please check in the advertisers’ index 


beginning on page 135. 


The Editors 








Glidden 


Resistox Metal Powders 


@ Introduced just one year ago, Resistox Copper 
and Lead Powders have proved their oxidation resist- 
ance and performance qualities in many fields. Reports 
indicate that these powders have 5 to 10 times the 
stability of ordinary powders. Why not test and prove 


Resistox Metal Powders in your plant? 


@® You are invited to visit our Booth at the Metal 
Powder Show and see Resistox Copper Powders and 
Lead Powders demonstrated, or write to The Glidden 
Company, Chemicals e Pigments e Metals Division, 


1396 Union Commerce Building, Cleveland 14, Ohio. 


Other Products: 


Cuprous Oxide 
Cupric Oxide 


Cubond (Copper brazing paste) 


~~ # 


~topuct 
THE GLIDDEN COMPANY @ CHEMICALS e PIGMENTS « METALS DIVISION 


Baltimore, Md. ¢ Collinsville, lll. © Oakland, Calif. © Hammond, Ind. ¢ Scranton, Pa. 








Semel 
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ALPHABETICAL LISTING 


of Fabricators, Equipment Manufacturers 


and Powder Suppliers 





Components Fabricators 





American Electro-Metal Corp 
320 Yonkers Ave 
N. Y 


structural parts 


Yonkers 
bearings 


carbides 


ores, sintered 


e'ectrical components 
American Sintered Alloys Div 
Yale & Towne Mfg. Co 

Box J 

Bethel, Conn 

bearings, 

materials 


structural parts magnetic 


electrical components 


Amplex Mfg. Co. 

Subsidiary of Chrysler Corp. 
6501 Harper 
Detroit 31, Mich. 
(bearings, structural parts) 


Bound Brook Oil-less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 
(bearings, structural 
trical components). 


parts, elec- 


Chicago Powdered Metal Products Co. 
9341 Irving Park Rd. 
Schiller Park, Ill. 
(bearings, structural 
trical components). 


parts, elec- 


Henry L. Crowley Co., Inc 
1 Central Ave. 
West Orange, N. J. 
(structural parts 
ponents) 


cores, electrical com 


Detroit Sintered Metals Corp 
18434 Fitzpatrick Ave 
Detroit 28, Mich. 
bearings, structural parts, magnetic ma- 
terials, electrical components). 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn 
(bearings, structural parts, contact 
materials, friction materials, elec- 
trical components, filters). 
Fansteel Metallurgical Corp 
North Chicago, Ill 
contact materials, heavy metal 


General Metals Powder Co 
130 Elinor Ave 
Akron 5, Ohio 


friction materials 


General Powdered Metal Products, Inc 
523 West Ave 
Norwalk, Conn 
bearings 


structural ports 


electrical components) 


magnet c 
moterials 
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Gi>son Electric Co 
8436 Frankstown Ave 
Pittsburgh 21, Pa 
contact materials 


International Powder Metallurgy, Inc. 
439 W. Main St. 
Ridgway, Pa. 
(bearings, structural parts, contact 
materials, friction materials). 


Indiana Steel Products Co 
Valparaiso, Ind 
magnetic materials 

Johnson Bronze Co. 
500 Mill St 
New Castle, Pa 
bearings, structural parts 

Keystone Carbon Co. 

State St. 

St. Marys, Pa. 

(bearings, structural parts, contact 
materials, electrical components) 


Kwikset 
516 E 


Anaheim 


Locks, Inc 

Santa Ana St 
Calif 

bearings, structural parts, electrical com 


ponents 


Magnetic Core Corp 
2 Croton Ave. 
Ossining, N. Y 
bearings, structural 
netic filters 


ports, cores, mag- 


materials 


P. R. Mallory & Co., Inc 
3029 E. Washington St 
Indianapolis 6, Ind 
structural contact 


parts materials 


tered carbides, electrical components 
Merriman Bros. 
185 Amory St. 
Jamaica Plain, 
Boston 30, Mass. 
(structural parts, magnetic mater- 
ials, electrical components, helical 
gears) 


Metal Powder Products, Inc. 

415 W. Fifth St. 

Dayton, Ohio 

(bearings, structural parts, magnetic 

materials, electrical components) 
Michigan Powdered Metal Products 
Co., Inc. 

466 Cady St. 

Northville, Mich. 

(bearings, structural parts, magnetic 

materials, electrical components) 


Micro Metallic Corp 
30 Seo Cliff Ave 
Glen Cove, N. Y 
filters 


Moraine Products Div. 
General Motors Corp. 
1420 Wisconsin Bivd. 
Dayton 1, Ohio 
(bearings, structural parts, friction 
materials, electrical components) 


National Molded Products, Inc. 
40-42 S. St. Marys St. 
St. Marys, Pa. 
(bearings, structural parts) 


Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 

(bearings, structural 
trical components) 


parts, 


Powdercraft ¢ orp 
146 Hayne St 
Spartanburg, S. ¢ 
bearings, structural 


ports m aignet ma 


terials, friction materials, e'ectrical com 


nents 


-owder Metal Product 
St. Marys, Pa 


bearings, structura parts 


Powdered Metal 
America 
9335 W. Belmont Ave. 
Franklin Park, Ill. 
(bearings, structural parts, cores, 
magnetic materials, electrical com- 
ponents) 


Products Corp. of 


Precision Metal Products 
Commerce St., Box 129 
Ellwood City, Pa 
bearings 


structural parts, filters 


The Presmet Corp 
112 Harding St 
Worcester, Mass 
bearings 
terials 


structural parts friction ma 


Radio Cores, Inc 
9540 Tulley Ave 
Oak Lawn, II! 


cores 


Metals 
3390 Washington St 
Boston 30, Ma 


structural! part 


Sintered 


Jamaica Plain 
bearings magnet 


terials, contact material electrica 


ponents 


St ickpole Carbor ( 
T innery St 
St. Mary, Pa 

res contact 


onents 





For additional information Circle 


(i) Red End 
Ball Socket Joint 
Of Copper 
infiltrated Iron 


No. 96 on the Reader Service Card 


withstands vibration and impact of front wheel shock 


Designed to replace a machined hard- 
ened steel component used in the 
automotive steering mechanism, the 
IPM copper infiltrated iron powdered 
metal part provided 3 to 4 times the 
service life of the former component, 
assured a smoother and better ball 
seat and cut unit cost to 4c. 





It will pay you to get complete details 


on characteristics and application of 


powdered metal parts. 


Write today for your copy of the 
Powder Metallurgy Engineer 
Handbook, ask for a copy on 
your company's letterhead 





International Powder Metallurgy Co. 


439 W. MAIN STREET - 


RIDGWAY, PENNSYLVANIA 











127 No. Dearborn St. 





In the production of 50, 500 or 
5000 pounds of superior metal 
powders per hour, Federal Cen- 
trifugal Classifiers should be 
requisitioned, as repeat orders 
furnish positive proof of effic- 
iency. There is no better med- 
ium, especially in the micron 
range. 


Conveying and separating in 
one battery eliminates elevators, 
screens and the usual dust 
collecting system, connection 
being made with any pulverizer. 
Single mesh valve provides in- 
stant control for particle size 
of the finished during operation. 


Send for Bulletins 5 and 30. 


Federal Classifier Systems, Inc. 


Chicago 2, Illinois 
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Thompson Products. Inc 
Metallurgical Products D 
23555 Euclid Ave 
Cleveland 17, Ot 


structural parts 


S. K. Wellman ¢ 
200 Egbert Rd 
Bedford, Ohio 


friction material 


Wel-Met. Co. 
Div. Ferro, Inc. 
Kent, Ohio 
(bearings, structural parts) 





Equipment Builders 





L. Albert & Son 
Trenton, N. J 
Presses, mechanical 


ind hydraulic 


American Metaseal Mfg. Corp. 
30 East 60th St. 
New York 22, N. Y. 
(Impregnating equipment 
ess) 


& proc- 


American Steel Foundries 
Elmes Engineering Divisior 

1150 Tennessee Avenue 

Cincinnati 29, Ohio 


Presses, hydraulic 


Anglo American Mill Co. 
Owensboro, Ky. 
(Mixing and blending equipment) 


R. N. Bailey & Co., Inc. 
11 W. 42nd St. 
New York, N. Y. 
(Mixing and blending equipment; 
screening equipment) 


Boker Perkins, In 
1000 Hess S 
Sagin iw, Mich 
Mix ng and blending equipment 


Baldwin-Lima-Hamilton Cory 
Philadelphia 42, Pa 


Presses, mechanical 


E. W. Bliss Co 
1375 Raff Rd 
Canton, Ohio 


Presses, mechanica 


| Brill Equipment Ce 


2401 Third Avenue 
New York 51, N 


Presses, ’ 


mechanica ind hydrauviic mix 


ing and blending equipment; screening 


equipment 


Cardox Corporat 
307 N Michigan 
Chicago |, III 
Gas 
pheres 


generators for 


Arthur Colton Co 
3400 E. Lafayette 
Detroit 8, Mich 
Presses, mechanical and hydraulic 

Continental Industrial Engineers, Ine 
176 W. Adams St 
Chicago 3, Ill 
Furnaces 
generators for controlled atmospheres 


J. H. Day Co., Inc. 
1144 Harrison Avenue 
Cincinnati, Ohio 
(Mixing and blending equipment; 
Screening equipment) 


electric, gas or oil fired; gas 
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Drever Company 
736 E. Venango St 
Philadelphia 34, Pa. 
Furnaces, electric, gas or oil fired; gas 


yenerators for controlled atmospheres 


Eclipse Fuel Engineering Co 
1100 Buchanan 
Rockford, Illinois 


Furnaces, gas or oil fired; gas gener- 





tors for contro'led atmospheres 


Electric Furnace Co. 
Salem, Ohio 
(Furnaces, electric, gas or oil fired; 
gas generators for controlled at- 
mospheres) 


The Exolon Company 
Tonawanda, N. Y, 


Screening equipment 


Federal Classifier Systems, Inc. 
127 N. Dearborn St. 
Chicago 2, Ill. 

(Air separators) 


General Mixing Equipment Cc 
413 N. Third St 
Philadelphia 23, Pa 


Mixing and biending equipment 


B. F. Gump Co 
1325 S. Cicero Ave 
Chicago 50, Ill 


Screening equipment 


Harper Electric Furnace Corp. 
39 River St. 
Buffalo 2, N. Y. 
(Furnaces, electric) 


C. I. Hayes, Inc. 
75 Baker St. 
Providence 5, R. |. 
(Furnaces, electric; gas generators 
for controlled atmospheres) 


Hevi Duty Electric Co. 
4212 W. Highland Blvd 


Milwaukee 1, Wisc ‘ < \ . 
Furnaces electric; gas generators for & A P b of 


control'ed atmospheres ar 





2 


ue 
bee oh 
Holcroft & Company Iustrated are but a few of the many : ~ 
6545 Epworth Blvd. 


| types of gears which are being produced by 
ae ee Michigan Powdered Metal Products Company. Each 
Furnaces, electric, gas or oil fired . . . . 
| has proved highly successful for its specific application 
The C. M. Kemp Mfg. Co |... and each has made possible substantial savings in 
405 E. Oliver St | the cost of assembled finished products. 
Baltimore 2, Md As one of thé pioneers in the field of powder metallurgy, 
Gas generators for control'ed atmos- | this company has been responsible for the development of 
pheres many of the most advanced methods of producing powdered 
metal parts of all kinds. In the processes employed here, 
Kux Machine Company there is the most accurate control of density, porosity, 
6725 N. Ridge dimensional tolerances and surface finish. When required, 
Chicago, III. | strength equivalent to that of mild steel can be provided — BEVEL GEARS 
(Presses, mechanical and hydraulic) | an important factor in gear production in particular. 
| If you need gears or other parts in high volume .. . 
Lake Erie Engineering Corp | if you're interested in the savings effected by elimination of tract basis in sizes up 
P. O. Box 68, Kenmore Station | machining and finishing operations . . . and if you want your to approx. 4 in. O.D 
Buffalo 17, N. Y specifications to be met exactly, it will pay you to learn In bevel rings, larger 
Peneent, Syeree what we can do for you. Send us your part prints for a sizes can be supplied 
| quotation. Write for full details 


Now available on con 


Lindberg Engineering Company 


nase W. Hebberd St. MICHIGA POWDERED METAL 
icago ’ ; 
+ ah ly electric, gas or oil fired; PRODUCTS COMPAN YY. INC. 


gas generators for controlled atmos- 
pheres) 


f, = 466 CADY STREET ~ NORTHVILLE, MICH. 
2 ALLIED 


Link Belt Co bad hi 
2045 W. Hunting Park Ave % Subsidiary of 
ae oe we . ALLIED PRODUCTS CORPORATION 


Screening equipment 
For additional information Circle No. 49 on the Reader Service Card 
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oomis Engineering & Mfg. Co. Pereny Equipment Compar 
124 S. 14th St. 893 Chambers Roax 
Newark 7, N. J Columbus 12, Ohic 


y 


Presse« hydraulic Laboratory resses Furrmaces, electric, gas or 


biarcaniintitinan dm Read Standard Corporation : 

2 Chane Se. York, Pennsylvania ‘ Standard Machinery Co. 

New York 7. N. Y Mixing and blending equipment 351 Indiana Ave., N. Ww. 

Grand Rapids 4, Mich. 

Screening equipment Robins Conveyors Division (Presses, hydraulic) 

Hewitt-Robins, Inc 

Micro-Carbide Tool & Die Co 270 Passaic Ave 
3416 W. Washington St 
Indianapolis 22, Ind 


Carbide dies for molding powder parts 


Passaic, N. J The Stevenson Company 
Screening equipment Wellsville, Ohio 


Mixing and blending equipment; Labor 
Sargeant & Wilbur, Inc 


National Carbide Die Co. 180 Weeden St pebble mills 
Greenock Rd. Pawtucket, R. | 
McKeesport 2, Pa. Furnaces, electric, gas or oil fired; 
(Carbide dies for molding powder gas generators for controlled atmos- fF. J. Stokes Machine Cc 
parts) pheres 5500 Tabor Road 
Philadelphia 20, Pa 
Presses, mechanical and hydraulic; Vacu 


atory jar and ball mills, productior 








um sintering furnaces 


Sturtevant Mill Co 
103 Clayton St 
Boston 22 (Dorchester), Mass 


Mixing and blending equipment; screen 
Sponge Iron Powder 


ing equipment 


Sunbeam Stewart Industria! Furnace Division 
Sunbeam Corporation 

4433 W. Ogden Ave. 

Chicago 23, Ill 


Furnaces, electric, gas or oil fired 


Surface Combustion C orp 
Toledo 1, Ohio 
Furnaces, gas or oil fired; gas generators 


for contro'led atmospheres 


r 


W >. Tyler Co 
3615 Superior Ave 
Cleveland 14, Ohio 
Screening equipment 


Westinghouse Electric Corp. 
Industrial Heating Department 

180 Mercer St. 

Meadville, Pa. 

(Furnaces, electric, gas or oil fired; 


‘ gas generators for controlled at- 
Call In Your mospheres) 


Part of the new sponge iron plant at Riverton, N. J 





Powder Metallurgy 


Powder Suppliers 


Fabricator 





Aluminum Co. of America 
For Gulf Building 
Pittsburgh, Pa. 


Aluminum) 


Design Consultation 


American Metals Co., Ltd. 
61 Broadway 
New York, N. Y. 
(Copper; tin; silver; 
brass; bronze) 


EKSTRAND & THOLAND, INC. Antara Chem’cal Div. 


General Dyestuffs Corp. 


441 LEXINGTON AVENUE 435 W. Hudson St. 


New York 14, N. Y. 


NEW YORK 17, NEW YORK (Carbonyl iron only) 


i ) ; Belmont Smelting & Refining Works 
Sellers of Hoeganaes sponge iron powder beans, Snctiing 8 
ES: mere = =§=§«»_—=— RARER. Brooklyn 1, N. Y. 
(Brass; copper; iron; lead nickel; 
For additional information Circle No. 65 on the Reader Service Card steel; tin; zinc) 
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Easton Metal Powder ¢ urt Orban Co 
900 Line St. 205 E. 42nd St 
Easton. Pa New York, N 
ron Iron stee titer 


boron 


Ekstrand & Tholand, Inc. 


* : vania Electr P 
441 Lexington Ave. Pyron Corporation ngsten & Chen 


New York, N. Y. P. O. Box 246 La Salle Sta. PO. Box 
(Iron) Niagara Fall, N. Y. 
(Iron) 


Towanda, Pa 


lunaster powde 
Fansteel Meta!lurgical Corp 


North Chicago, Ill 


Reynolds Metals C« 
tungsten, molybdenun 


2500 S. Third St Vanadium Alloys Steel Co. 

Louisville, Ky Latrobe, Pa. 

Ferrum, Ltd Aluminum (Stainless steel; pre-alloyed steel) 
506 Ste. Madeleine Blvd 
Cap de !a Madeleine 
Quebec, Can. 


Iron 








Glidden Co. 
1396 Union Commerce Bldg. 
Cleveland 14, Ohio 
(copper, lead) 


@ 
Greenback Industries 
Greenback, Tenn 


Copper; tin; brass 


Chas. Hardy, Inc 
420 Lexington Ave 


eas , ~“ . SWEDISH SPONGE IRON POWDER 
Aluminum brass oO 5 ror le j 


nickel. steel; tin; zine 


Hoegenacs Sponge Iron Corp from a DOMESTIC SOURCE 


New York 17, N. Y. 
(Iron) 


Magnetic Powders, Inc. 
Fairview Ave. 
Joh , Pa. : , , 
— . With the completion of our new powder-making fa- 


320 West 42nd St e cilities in the United States, we will be in a position 
New York 36, N. Y. 


(Copper) to supply your needs for high quality sponge iron 


Metal Hydrides, Inc. 
16 Congress St. 
Beverly, Mass. 
(Zirconium, titanium, chromium, 
metal hydrides and alloy powders) 


powder. 


Metal Powders, Ltd. This will not be “just another plant’ for producing iron 
73 Fifth Ave. 


ag ae ay powder, but will feature the newest and best equipment 


Metals Disintegrating Co. j j trol. modern laborator 
~~ | available for quality control. Our moder y 


Elizabeth B, N. J. 


(Aluminum; brass; copper; iron; facilities will assure constant and dependable control of 
lead; nickel; tin; zinc; bronze) 


a ;, : iat 
etn Ghemied Oe. powder quality, identical in physical and chemical! 
Harrison, N. J. 


(Metal stearates) properties from shipment to shipment. 


National Lead Co 
111 Broadway 
New York 6, N. Y 


worehag HOEGANAES SPONGE IRON CO 
om 


Plastic Metals Div. 545 Fifth Ave., New York 17, N. Y. 
National Radiator Corp. 


pe Bridge ~ Distributed By 
ohnstown, Pa. | 

(Iron; nickel; steel; manganese; | EKSTRAND & THOLAND, INC. 
silicon) | 441 LEXINGTON AVE. 

| NEW YORK 17,N. Y. 


New Jersey Zinc Co. 
160 Front St 
New York 38, N. Y 


Brass; copper; zinc; nickel silver; bronze For additional information Circle No. 70 on the Reader Service Card 
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PRODUCT SOURCES 


Sinterings, Equipment and Powder 





Components Fabricators 





BEARINGS 


Copper or Iron Base 


American Electro Metals Corp 
320 Yonkers Ave 


Yonkers, N. Y. 


American Sintered Alloys Div 
Yale & Towne Mfg. Co 

Box J 

Bethel, Conn 


Amplex Mfg. Co. 

Subsidiary of Chrysler Corp. 
6501 Harper 
Detroit 31, Mich. 


Bound Brook Oil-less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 


Chicago Powdered Metal Products Co. 
9341 Irving Park Rd. 
Schiller Park, Ill. 


Detroit Sintered Metals Corp 
18434 Fitzpatrick Ave 
Detroit 28, Mich. 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 


General Powdered Metal Products, In 
523 West Ave 
Norwalk, Conn 


International Powder Metallurgy Ce., 
Inc. 

439 W. Main St. 

Ridgway, Pa. 


Johnson Bronze Co 
500 S. Mill St 
New Castle, Pa 


Keystone Carbon Co. 
State St. 
St. Marys, Pa. 


Kwikset Locks, Inc 
516 €. Santa Ana St 
Anaheim, Calif. 


Magnetic Core Corp 
2 Croton Ave 
Ossining, N. Y 


Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 


Michigan Powdered Metal 
Co., Inc. 

466 Cady St. 

Northville, Mich. 


Products 


Moraine Products Div. 

General Motors Corp. 
1420 Wisconsin Blvd. 
Dayton 1, Ohio 


National Molded Products, Inc. 
40-42 S. St. Marys St. 
St. Marys, Pa. 


Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 


Powdercraft Corp 
746 Hayne St 
Spartanburg, S. C. 


Powder Metal Products Corp 
St. Marys, Pa 


Powdered Metal 
America 
9335 W. Belmont Ave. 
Franklin Park, III. 


Precision Metal Products 
Commerce St., Box 129 
Ellwood City, Pa 


Products 


Presmet Corp. 
112 Harding St 
Worcester, Mass 


Wel-Met Co. 
Div. Ferro, Inc. 
Kent, Ohio 


BEARINGS 
Other types 


Keystone Carbon Co. 
State St. 
St. Marys, Pa. 


Michigan Powdered Metal 
Co., Inc. 
466 Cady St. 
Northville, Mich. 
(oil-well types) 


Products 


Powdercraft Corp 
746 Hayne St 
Spartanburg, S. ¢ 


nickel silver 


CONTACT MATERIALS 


Pure metals (platinum, silver, 
etc.) 
Dixon Sintaloy, Inc. 


535 Hope St. 
Stamford, Conn. 


Fansteel Metallurgical 
North Chicago, III 


Corp 


International Powder Metallurgy Co., 
Inc. 

439 W. Main St. 

Ridgway, Pa. 


Keystone Carbon Co. 
State St. 
St. Marys, Pa. 


P. R. Mallory & ¢ | 
3029 W. Washingtor 
Indianapolis 6, Ind 


St 


Sintered Metals, In 
3390 Washingtor 
Plain 


Boston 3( Mas 


Jamaica 


CONTACT MATERIALS 


Tungsten 
silver, etc. 


copper, tungsten 


Fansteel Metallurgical Cor, 
North Chicago, II! 
Gibson Electric Co 
8436 Frankstown Ave. 
Pittsburgh 21, Pa 


P. R. Mallory Co 
3029 E 


Indianapolis 6, Ind 


Washington St 


Stackpole Carbon Cx 
Tannery St. 
St. Marys, Pa 


CORES 
High Frequency 


Henry L. Crowley Co Inc, 
1 Central Ave 
West Orange N J 


Magnet Core Corts 
2 Croton Ave 


Ussining N 


Powdered Metal 
America 
9335 W. Belmont Bivd 
Franklin Park, III. 


Products Corp. 


CORES 


Low Frequency 


Henry L. Crowley Co., Inc 
| Central Ave. 


West Orange, N. J 
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Magnetic Core Corp 

2 Croton Ave. 

Ossining, N. Y. 
Powdered Metal Products Corp. 
America 

9335 W. Belmont Ave. 

Franklin Park, II. 
Radio Cores, Inc. 

9540 Tulley Ave 

Oaklawn, Ill. 

Stackpole Carbon Co 

Tannery St 

St. Marys, Pa 


ELECTRICAL COMPONENTS 


Carbon Brushes 
Henry L. Crowley Co., Inc 

1 Central Ave 

West Orange, N. J 
Keystone Carbon Co. 

State St. 

St. Marys, Pa. 
Stackpole Carbon Co 

Tannery St. 

St. Marys, Poa 


ELECTRICAL COMPONENTS 


Collector Rings 

Henry L. Crowley Co., Inc 
1 Central Ave. 

West Orange, N. J 

Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 

P. R. Mallory & Co., Inc. 
3029 E. Washington St 
Indianapolis 6, Ind 

Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 

Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 

Powdercraft Corp 
746 Hayne St 
Spartanburg, S. C 


ELECTRICAL COMPONENTS 


Commutator Segments 

Henry L. Crowley Co., Inc 
1 Central Ave 
West Orange, N. J. 

Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 

P. R. Mallory & Co., Inc 
3029 E. Washington St 
Indianapolis 6, Ind 

Sintered Metals, Inc 
3390 Washington St. 
Jamaica Plain 
Boston 30, Mass 


ELECTRICAL COMPONENTS 


Pole Pieces 
American Electro Metal Corp 
320 Yonkers Ave 
Yonkers, N. Y. 
American Sintered Alloys Div 
Yale & Towne Mfg. Co 
Box J 
Bethel, Conn 
American Tool Works 
Powder Metallurgy Div. 
132 Allyn St. 
Hartford 3, Conn. 
Bound Brook Oil-Less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 
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POWDERMET : 
SUCCESS 
STORY NO.I7 


a“ 


HOLDING LOCK PLUG TOLERANCES TO =. 


5 | 


Formerly the manufacturer had to broach these small lock plugs 
in order to hold a tolerance of plus or minus .0005”. Naturally 
the machining operation was costly and time-consuming. It was 
Obviously desirable to use powdered metal but because of the 
extremely close tolerances it was considered unworkable. 


Then they came to Powdered Metal Products Corporation of 
America and discovered PMP could supply plugs to the required 
tolerances and still substantially lower the cost. There was no 
sacrifice of quality or wear characteristics. In fact the PMP plug 
withstands repeated tests of over 500,000 cycles—much more 
than encountered in normal use. 


If you have a problem involving production parts, why not consult 
Powdered Metal Products? Their complete facilities assure 
finest results. 


Write today for complete information. 


signs of leadership 


POWDERED METAL PRODUCTS 
CORPORATION of “Anercca 


9335 West Belmont Avenue, 
Franklin Park, Illinois 


“Trademark 
For additional information Circle No. 53 on the Reader Service Card 





Chicago Powdered Metal Products Co. 
9341 Irving Park Rd. 
Schiller Park, III. 
Henry L Crowley Co., Inc 
| Central Ave 
West Orange, N. J 
Detroit Sintered Metals Corp 
18434 Fitzpatrick Ave 
Detroit 28, Mich 
Dixon Sintaloy, Inc., 
535 Hope St. 
Stamford, Conn. 
General Powdered Metal Products, Inc 
535 West Ave. 
Norwalk, Conn. 
Kwikset Locks, Inc 
516 E. Santa Ana St 
Anaheim, Calif. 
Merriman Bros., Inc. 
185 Amory St. 
Jamaica Plain 
Boston 30, Mass. 
Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 
Michigan Powdered Metal Products 
Co., Inc. 
466 Cady St. 
Northville, Mich. 
Moraine Products Div. 
General Motors Corp. 
1420 Wisconsin Bivd. 
Dayton 1, Ohio 
Powdercraft Corp 
746 Hayne St. 
Spartanburg, S. C. 
Powdered Metal Products Corp. of 
America 
9335 W. Belmont Ave. 
Franklin Park, II. 


Sintered Metals, Inc 
3390 Washington St 
Jamaica Plain 
Boston 30, Mass. 


American Tool Works 

Powder Metallurgy Div. 
132 Allyn St. 
Hartford 3, Conn. 


ELECTRICAL COMPONENTS 
Rotor Segments 


American Tool Works 

Powder Metallurgy Div. 
132 Allyn St. 
Hartford 3, Conn. 


Henry L. Crowley Co., Inc 
1 Central Ave 
West Orange, N. J 


Dixon Sintaloy, Inc. 


535 Hope St. 
Stamford, Conn. 


General Powdered Metal Products, Inc 
523 West Ave 
Norwalk, Conn 


Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 


Michigan Powdered Metal Products 


Co., Inc. 
466 Cady St. 
Northville, Mich. 


Powdered Metal Products Corp. 
America 
9335 W. Belmont Ave. 
Franklin Park, Ii. 


Sintered Metals, Inc 
3390 Washington St 
Jamaica Plain 
Boston 30, Mass 


FRICTION MATERIALS 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 
(all types) 


General Metals Powder Co 
130 Elinor Ave 
Akron 5, Ohio 


all types 


International Powder Metallurgy Co., 
Inc. 

439 W. Main St. 

Ridgway, Pa. 

(clutch parts) 


Moraine Products Div. 

General Motors Corp. 
1420 Wisconsin Bivd. 
Dayton 1, Ohio 
(steel backed facings) 


Powdercroft Corp 
746 Hayne St 
Spartanburg > < 
copper base 


Presmet Corp 
112 Harding St 
Worcester, Mass 
clutch parts 


S. K. Wellman Co 
200 Egbert Rd 
Bedford, O 
all types 








A Canadian Product 


Your Inquiries Welcomed 


IRON POWDERS 
STEEL POWDERS 
IRON ALLOY POWDERS 














METAL POWDERS LTD. 


73 - 5th AVE. IBERVILLE, QUEBEC 


CANADA 





In Powder Metallurgy 


METASAP STEARATES 


INCREASED GREEN DENSITY OF COMPACT 
REDUCED EJECTION PRESSURE 


As little as 0.05 percent of a Metasap stearate 
mixed with your powder will increase compacts 
by as much as 10 percent — without increase of 
applied pressure. This is because the outstanding 
lubricating qualities of Metasap stearates greatly 
reduce interparticle friction, enabling particles 
to move more freely with respect to each other, 
and thus compact more easily and efficiently. 


Addition of as little as 0.05 percent of a Metasap 
stearate also means easier ejection. And lowered 
ejection pressures result in stepped-up produc- 
tion, fewer rejects, better finished products. 

Profit by putting Metasap stearates to work for 
you. Metasap zinc, aluminum, magnesium and 
lead stearates are all immediately available in 
any quantities. Write for trial samples today. 


Chieago Boston 


assure 


METASAP 
CHEMICAL COMPANY 


Harrison, New Jersey 


Cedartown, Ga. Riehmond, Calif. 
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G A & F Carbonyl Iron Powders are used 
to produce cores for transformer and inductor 
coils of every form—to increase Q values, to vary 
coil inductances, to reduce the size of coils, to 
confine stray fields and to increase transformer 
coupling factors. 


These powders are microscopic, almost per- 
fect spheres of extremely pure iron. They are 
produced in seven carefully controlled types, 
ranging in average particle-size from three to 
twenty microns in diameter. 


Similarly, their properties vary, making them 
useful in many different applications. Engineers 
have commented on the fact that cores made 
from these powders lend themselves to smooth- 
ness of adjustment and to ease of grinding. The 
extremely small size of the particles is of enor- 
mous value, since eddy currents develop only 
within each particle—proportional to the square 
of the particle diameter. 


We urge you to ask your core maker, your 
coil winder, your industrial designer, how GA&F 
Carbonyl Iron Powders can increase the efficien 
cy and performance of the equipment or product 
you make, while reducing both the cost and the 
weight. 


Write for wholly new 32 page book—the 
most comprehensive treatment yet given to 
the characteristics and 
applications of GA & F 
Carbonyl] Iron Powders. q 
80% of the story is told carbonyl iron 
with photomicrographs. 
diagrams, performance 
charts and tables. For 
your copy—without ob- 
ligation—kindly address 
Department 41 














GAz&F.CARBONYL IRON POWDERS 


azz] ANTARA. CHEMICALS 


Division of GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET - NEW YORK 14, NEW YORK 


For additional information Circle No. 8 en the Reader Service Card 
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NACIONAL CARBIDE DINE CO, _ | MAGNETIC MATERIALS (oft 


American Electro Metal Corp 
320 Yonkers Ave 
Yonkers, N. Y 


ron silicon 


PRODUCTION RECORD 
OVER 3,000,000 POWDERED METAL GEARS FROM | 
IMATELY 
1D METAL GEARS FROM BEST } 


American Sintered Alloys Div 
, Yale & Towne Mfg. Co 
Box J 
Bethel Conn 


pure tron 


Detroit Sintered Metals Corp 
18434 Fitzpatrick Rd 
Detroit 28, Mict 


pure iron 


General Powdered Metal Products Inc. 
523 West Ave 
Norwalk, Conn 
iron nickel 


Magnetic Core Cor 
2 Croton Ave 
Ossining, N. Y 
iron-nickel 


Merriman Bros., Inc. 
185 Amory St. 
Jamaica Plain 
Boston 30, Mass. 
(high density iron) 





Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 
(high purity dense iron) 


a A T | 0 ® A L | ggg Powdered Metal Products 
op Ine. 
CARBIDE! “ace Cosy sr. 


D Cc Northville, Mich. 
1E Company || Catt types) 
Greenock Road Powdercraft Corp 
McKeesport 2, Pa. 746 Hayne St 
Spartanburg, S. C 
(iron-nickel 














Powdered Metal Products Corp. 
America 
9335 W. Belmont Ave. 
Franklin Park, III. 
(iron-nickel) 


Sintered Metals, Inc 
3390 Washington St 
Jamaica Plain 
Boston 30, Mass 
(Hardine) 


MAGNETIC MATERIALS 


Indiana Steel Products Co 
Valparaiso, Ind 


alnico 
Magnetic Core Corr 


2 Croton Ave 
Model HOU-12596-MMB-.2! Mesh Belt Furnaces, Os N. Y 
Maximum Temperature 2100F Jssining 


Another Fabricator Buys | Powdercroft Con 
ayne of 


Shown above are two Harper Spartanburg, $. C 


Electric Continuous Mesh Belt 
Furnaces recently installed in 
the plant of a well-known fab 


ricator of powdered metal prod MISCELLANEOUS 
rca SINTERING FURNACES 

Dixon Sintaloy, Inc. 
535 Hope St. 
Longer belt life, through improved belt take- Stamford, Conn. 
up design. (bronze filters) 


For detailed information on These quality built furnaces feature: 
special and standard high 
producing Harper Electric Mesh 
Belt Furnaces, write to Depart- 
ment 15. Or, if attending the Closer control of product dimensions through Fansteel Metallurgical Corp 


Metal Powder Show, VISIT more positive control of preheat temperature. North Chicago, III 
HARPER BOOTH NO. 17, METAL heavy metal parts 


POWDER SHOW, CLEVELAND, @ Substantial cost saving, through less down 


APRIL 20-22, 1953 time and efficient use of electricity. eye “y — 
roton Av 


HARPER ELECTRIC FURNACE CORPORATION Ossining, N. Y 


Department No. 15, 39 River Street Buffalo 2, New York filters 
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MACHINE TOOLS 
FOR FINISHED 
MACHINE PARTS 


— cpeeht OILITE 


PRODUCTS OF SINTERED METALS 














With OILITE YOU: Other OILITE 
Advantages Include: 


Field Engineers and Depots throughout U. S. and Canada 


a 


AMPLEX MANUFACTURING COMPANY 


Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


Oilite Products include: BEARINGS, Finished Machine Parts, 


Cored and Solid Bars, Permanent Filters, and Special Units. 
For additional information Circle No. 12 on the Reader Service Card 
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' Qne Call 
‘Does I It All! 





A call to MD brings you direct to Metal Powder Headquarters 
and closer to the answer to your Powder Metallurgy problem. 


For, as a pioneer in the manufacture of metal powders since 


1916, MD has played a large role in the development of many 
of their uses in industry today as the only company which manu- 
factures a complete line of metal powders. This has resulted in 
MD being the first source called on to supply an extensive line of 
powders for a wide range of applications. 


Call on ‘Metal Powder Headquarters” for help on your metal 
powder problems. The advice and recommendations of the MD 
Sales Service Department are yours without obligation. 


METALS DISINTEGRATING COMPANY, INC. 
Elizabeth B «© New Jersey 


Plants: 
Elizabeth, N. J.; Manchester, N. H.; 


edie ala Berkeley, Colif.; Emeryville, Calif. 


METAL PIGMENTS 
METAL ABRASIVES 


susioua OF AMERICAN-MARIETTA COMPANY 


tion Circle No. 48 on the icaier Service Card 











Merriman Bros. 


185 Amory St. 

Jamaica Plain 

Boston 30, Mass. 

(helical gears) 
Micro Metallic Cors 

30 Sea Cliff Ave 

Glen Cove. N. Y 


filters 


| Precision Metal Products 


Commerce St., Box |! 
E lwood € ty P } 


filters 


STRUCTURAL PARTS 
Brass 


can Electro Met 
320 Yonkers Ave 
Yonkers, N 


Ameri 


American Sintered 
Yale & Towne Mfg 
Box J 
Bethel, Conr 


| American Tool Works 
| Powder Metallurgy Div. 


132 Allyn St. 
Hartford 3, Conn. 


Amplex Mfg. Co. 
Subsidiary of Chrysler Corp. 
6501 Harper 
Detroit 31, Mich. 


Bound Brook Oilless Bearing Co. 


Lincoln Blvd. 
Bound Brook, N. J. 


Chicago Powdered Metal Products Co. 


9341 Irving Park Rd. 
Schiller Park, III. 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 


| General Powdered Metal Products 


523 West St 
Norwalk, Conn 


Inc. 
439 W. Main St. 
Ridgway, Pa. 


Keyston Carbon Co. 


State St. 
St. Marys, Pa. 


Kwikset Locks, Inc 
516 E. Santa Ana St 
Anaheim, Cal 


Merriman Bros., Inc. 
185 Amory St. 
Jamaica Plain 
Boston 30, Mass. 


Michigan Powdered Metal 
Co., Inc. 
465 Cady St. 


Northville, Mich. 


| Moraine Products Div. 


General Motors Corp. 
1420 Wisconsin Bivd. 
Dayton 1, Ohio 


National Molded Products, 
40-42 S. St. Marys St. 
St. Marys, Pa. 


Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 


Powdered Metal 
America 
9335 W. Belmont Ave. 
Franklin Park, Ill. 


Products 


| International Powder Metallurgy Co., 


Products 


Inc. 


Corp. of 
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Presmet Corp. 
112 Harding St 
Worcester, Mass 


Sintered Metals, Inc 
3390 Washington St 
Jamaica Plain 
Boston 30, Mass 


Thompson Products Co 

Metallurgical Products Div 
23555 Euclid Ave 
Cleveland 17, Ohio 


STRUCTURAL PARTS 
Copper Base 


American Electro Metal Corp 
320 Yonkers Ave 
Yonkers, N. Y 


American Sintered Alloys Div 
Yale & Towne Co 

Box J. 

Bethel, Conn 


American Tool Works 

Powder Metallurgy Div. 
132 Allyn St. 
Hartford 3, Conn. 


Amplex Mfg. Co. 
Subsidiary of Chrysler Corp. 
6501 Harper 
Detroit 31, Mich. 


Bound Brook Oil-less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 


Chicago Powdered Metal Products Co. 


9341 Irving Park Rd. 
Schiller Park, III. 


Henry L. Crowley Co., Inc 
1 Central Ave 
West Orange, N. J 


Detroit Sintered Metals Corp 
18434 Fitzpatrick Ave 
Detroit 28, Mich 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 


General Powdered Metal Products, Inc 
523 West Ave 
Norwalk, Conn 


International Powder Metallurgy Co. 


Inc. 
439 W. Main St. 
Ridgway, Pa. 


Johnson Bronze Co 
500 S. Mill St 
New Castle, Pa 


Keystone Carbon Co. 
State St. 
St. Marys, Pa. 


Kwikset Locks, Inc. 
516 E. Santa Ano St 
Anaheim, Collif 


Merriman Bros., Inc. 
185 Amory St. 
Jamaica Plain 
Boston 30, Mass. 


Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 


Michigan Powdered Metal Product, 


Co., Inc. 
466 Cady St. 
Northville, Mich. 


Moraine Products Div. 

General Motors Corp. 
1420 Wisconsin Bivd. 
Dayton 1, Ohio 
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ACCURATE SIZING 
PROPER DENSITY 
THOROUGH me 


DAY BLENDER WITH 
DAY RO-BALL SCREEN 


Successful powder metallurgy depends on accurate sizing 
of metal particles, proper density of the compact and thorough 
blending to insure homogeneous structure. The DAY Blender, 
teamed with the DAY Ro-Ball Screen, meets all three of these 
vital requirements. 


The DAY Blender’'s sturdy construction features heavy channel 
legs, outboard bearings and stuffing boxes and a rugged tank 
of plain, galvanized or stainless steel. Dependable drive is 
provided by a heavy-duty geared motor. Cenfer discharge is 
standard. 


The DAY Ro-Ball employs the exclusive Super-Active Ball Clean- 
ing principle for evenly distributed vibration over the entire 
screen area. This design permits use of finer mesh and keeps 
the screen open for fast, efficient operation. 


DAY DRY COLOR AGITATOR 


Rugged construction, scientifically designed 
for thorough radial and two-way lateral 
mixing action. Available in plain, galvan- 
ized or stainless steel. 


For specific applications ask about 
DAY'S complete line of Double-Arm 
Mixers, Blenders, and Change-Can 
Mixers. 


Call your DAY Sales Engineer or 
write to 1146A Harrison Avenue 
for detailed literature. 


THE J. H. DAY company, CINCINNATI 22, OHIO 


For additional information Circle No. 45 on the Reader Service Card 
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For additional information Circle No. 84 on the Reader Service Card National Molded Products, Inc. 
40-42 S. St. Marys St. 
St. Marys, Pa. 


Parker White-Metal Co. 
Pp 8 0 D U C E y S 0 F wag ne Ave. 


Powdercraft Corp. 


ELECTROLYTIC COPPER POWDERS “etn: ig 
Spartanburg, S. C. 


Powder Metal Products Corp 


St. Marys, Pc 
COPPER BASE ALLOY POWDERS =o) ee 


America 
9335 W. Belmont Ave. 
Franklin Park, Ill. 


Precision Metal Products 
Commerce St., Box 129 


THE AMERICAN METAL Co. Lio. |i 


112 Harding St 
Worcester, Mass 





Products Corp. 





| Sintered Metals, Inc 


e TIN POWDERS e SOLDER POWDERS 3390 Washington St 


Jamaica Plain 
© SILVER, GOLD AND POWDERS OF OTHER Re conscrgy tom 
ei-mMe °. 
PRECIOUS METALS sag ge Page 
For information or Data Write to STRUCTURAL PARTS 
Iron Base, controlled 


THE AMERICAN METAL Co., Ltd. osity 


ROOM 2801 . 61 Broadway, NEW YORK 6, N. Y. American Electro Metal Corp 
320 Yonkers Ave 
Yonkers, N. Y. 























American Sintered Alloys Div 
| Yale & Towne Mfg. Co 
Box J. 

Bethel, Conn 





| American Tool Works 
| Powder Metallurgy Div. 
132 Allyn St. 
Hartford 3, Conn. 
Amplex Mfg. Co. 
| Subsidiary of Chrysler Corp. 
6501 Harper 
Detroit 31, Mich. 
Bound Brook Ojil-less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 
Chicago Powdered Metal Products Co. 
9341 Irving Park Rd. 
Schiller Park, Il. 


| Henry L. Crowley Co Inc 
1 Central Ave 
West Orange, N. J 


Detroit Sintered Metals Corp 


CONTAINING IMPORTANT INFORMATION ON 18434 Fitzpatrick Ave 


Detroit 28, Mich. 


Laboratory Controlled + Quality — xz, sistaiy co 


RAW MATERIALS oer es posses, i 
ger ELECTRONIC and INDUSTRIAL vec: gh a 
APPLICATIONS International Powder Metallurgy Ce., 


aia See Inc. 
sit Us At: 439 W. Main St. 


METAL POWDERS SHOW : 
Vcd, | eale HOTEL CLEVELAND @ CLEVELAND OHIO Ridgway, Pa. 


BOOTH NO. ll e APRIL 2\ist-22nd Johnson Bronze Co 


POWDERS 500 S. Mill St 


New Castle, Pa 


INC. Keystone Carbon Co. 
— , State St. 
For additional information Circle No. 99 on the Reader Service Card St. Marys, Pa. 
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you cant learn eo ee 
this business 
overnight 

















METAL 
POWDER 
PARTS BY 


MORAINE After more than a quarter-century spent in making metal 
powder parts—billions of them—we feel we have amassed 
an impressive combination of knowledge and experience. And— 
more important—we continue to learn! The physical properties of 
our metal powder parts continue to improve; customers are offered 
an ever-widening choice of materials; parts are produced for ever- 
widening applications. Yes, we’re proud of our position in the field 
of powder metallurgy . . . proud of the way in which our products 
continue to serve by improving performance and lowering costs. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION « DAYTON, OHIO 
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Kwikset Locks, Inc 
516 E. Santa Ano St 
Anaheim, Calif 


Magnetic Core Corp 
2 Croton Ave 
Ossining, N. Y 


Merriman Bros., Inc. 
185 Amory St. 
Jamaica Plain 
Boston 30, Mass. 


Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 


Michigan Powdered Metal 
Co., Inc. 

466 Cady St. 

Northville, Mich. 


Products 


Moraine Products Div. 

General Motors Corp. 
1420 Wisconsin Bivd. 
Dayton 1, Ohio 


National Molded Products, Inc. 
40-42 S. St. Marys St. 
St. Marys, Pa. 


Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 


Powdercraft Corp 
746 Hayne St 
Spartanburg, S. C 


Powder Metal Products Corp. 
St. Marys, Po 


Powdered Metal 
America 
9335 W. Belmont Ave. 
Franklin Park, III. 


Products Corp. of 


Precision Metal Products 
Commerce St., Box 129 
Ellwood City, Pa. 


Presmet Corp. 
112 Harding St 
Worcester, Mass 


Sintered Metals, Inc 
3390 Washington St 
Jamaica Plain 
Boston 30, Mass 


Wel Met Co. 
Div. Ferro, inc. 
Kent, Ohio 


STRUCTURAL PARTS 


lron Base, high density, cop- 
per free 


American Electro Metals Corp 
320 Yonkers Ave 
Yonkers N. Y 


American Sintered Alloys Div 
Yale & Towne Mfg. Co 

Box J. 

Bethel, Conn 


American Tool Works 

Powder Metallurgy Div. 
132 Allyn St. 
Hartford 3, Conn. 


Amplex Mfg. Co. 
Subsidiary of Chrysler Corp. 
6501 Harper 
Detroit 31, Mich. 


Bound Brook Oil-less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 


Page 74 


Chicago Powdered Metal Products Co. 
9341 Irving Park Rd. 
Schiller Park, III. 


Henry L. Crowley Co., Inc 
| Central Ave 
West Orange, N. J 


Detroit Sintered Metals Corp 
18434 Fitzpatrick Ave 
Detroit 28, Mich 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn 


General Powdered Metal Products, Inc 
523 West Ave 
Norwalk, Conn 


International Powder Metallurgy Co., 
Inc. 

439 W. Main St. 

Ridgway, Pa. 


Johnson Bronze Co 
500 S. Main St 
New Castle, Po 


Keystone Carbon Co. 
State St. 
St. Marys, Pa. 


Kwikset Locks, Inc 
516 E. Santa Ana St 
Anaheim, Calif 


Merriman Bros, Inc. 
185 Amory St. 
Jamaica Plain 
Boston 30, Mass. 


Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 


Michigan Powdered Metal 
Co., Inc. 

466 Cady St. 

Northville, Mich. 


Products 


Moraine Products Div. 

General Motors Corp. 
1420 Wisconsin Blvd. 
Dayton 1, Ohio 


Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 


Powdered Metal 
America 
9335 W. Belmont Ave. 
Franklin Park, III. 


Products Corp. 


Presmet Corp. 
112 Harding St 
Worcester, Mass 


Sintered Metals, Inc 
$390 Washington St. 
Jamaica Plain 
Boston 30, Mass 


Thompson Products, Inc 

Metallurgical Products Div 
23555 Euclid Ave 
Cleve'and 17, ,Ohio 


STRUCTURAL PARTS 
lron base, infiltrated 


American Electro Metal Corp 
320 Yonkers Ave. 
Yonkers, N. Y. 


American Sintered Alloys Div. 
Yale & Towne Mfg. Co 
Box J. 


Bethel, Conn 


Amplex Mfg. Co. 
Subsidiary of Chrysler Corp. 
6501 Harper 
Detroit 31, Mich. 


Bound Brook Oil-less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 


Chicago Powdered Metal Products Co. 
9341 Irving Park Rd. 
Schiller Park, III. 


Henry L. Crowley Co., Inc 
1 Central Ave 
West Orange, N. J 


Detroit Sintered Metals Corp 
18434 Fitzpatrick Ave 
Detroit 28, Mich 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 


General Powdered Metal 
523 West Ave 
Norwalk, 


Products, Inc 


Conn 


International Powder Metallurgy Co., 
Inc. 

439 W. Main St. 

Ridgway, Pa. 


Keystone Carbon Co. 
State St. 
St. Marys, Pa. 


Kwikset Locks, Inc 
516 E. Santa Ana St 
Anaheim, Calif 


Merriman Bros., Inc. 
185 Amory St. 
Jamaica Plain 
Boston 30, Mass 


Metal Powder Products, Inc. 
415 W. Fifth St. 
Dayton, Ohio 


Michigan Powdered Metal 
Co., Inc. 

466 Cady St. 

Northville, Mich. 


Products 


Moraine Products Div. 

General Motors Corp. 
1420 Wisconsin Bivd. 
Dayton 1, Ohio 


Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 


Powdercraft Corp 
746 Hayne St 
Spartanburg, S. C 


Powdered Metal 
America 
9335 W. Belmont Ave. 
Franklin Park, Ill. 


Products 


Presmet Corp 
112 Harding St 
Worcester, Mass 
Sintered Metals, Inc 
3390 Washington St 
Jamaica Plain 
Boston 30, Mass 


Thompson Products, Inc 

Metallurgical Products Div 
23555 Euclid Ave 
Cleveland 17, Ohic 


Wel-Met Co. 


Div. Ferro, Inc. 
Kent, Ohio 
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of Active Progress 


Powder Metallurg 


WITH OVER A BILLION POWDERED 
METAL PARTS PRODUCED TO DATE 


Over a quarter-century of intensive development in research and 
manufacture has gained for Keystone a leading position in the field 

of modern powder metallurgy. 

The experience accumulated in producing more than a billion powdered 
metal piece-parts during these years 1s at your disposal in meeting 

your most rigid performance requirements for better metal products. 
Our production includes sintered parts from bronze, brass, aluminum, 
nickel, iron, stainless steel and alloy powders for the electrical, 
automotive and general metal working industries. We will be happy 

to consult with you on your proposed powdered metal applic ations 


upon request, without obligation. 


|B CARBON COMPANY 
Producers of POWDERED METAL PARTS 


ELECTRICAL BRUSHES 
NEGATIVE TEMPERATURE COEFFICIENT MATERIAI 


ST. MARYS, PENNSYLVANIA 


For additional information Circle No. 27 on the Reader Service Card 
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Tensile strength psi 121,000 


(Sintered 2 hrs. at 1200°C.) 
Sintered density 
Elongation % in 1” 2.5 
Rockwell Hardness B-99 


Multiple advantages accrue to you through the use of MH Chrome 
Nickel alloy powders for Alloy Steel compositions in your powder metal- 
lurgy molding — 


6.97 


@ volume production of intricate parts, 
having higher tensile strength 


®@ miniaturization of parts with 
greater strength and less mass 


®@ no scrap or waste, no milling or finishing required 


Fine particle size is an outstanding feature of MH Chrome Nickel alloy 
powders, as indicated on the chart below. 


COMPARISON 
ELECTROLYTIC ip OF EFFECTS OF HE 
ON P AT TREA 
a Y POWDER PLUS ALLoys OF VARIED NICRNL ROPERTIES oF 
—CHROMIUM Cont 
“ee ENTS 


SIZE CHARACTERISTICS 
. N 


20 CONGRESS STREET - BEVERLY + MASS. 
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| Michigan Powdered Metal 


STRUCTURAL PARTS 


Miscellaneous 


American S$ 
Yale & 
Box 
Bethel Conr 


nickel silver 


ntered Alle 


Towne Mfg. C 


Bound Brook Oil-less Bearing Co. 
Lincoln Blvd. 
Bound Brook, N. J. 
(nickel silver) 


Dixon Sintaloy, Inc. 
535 Hope St. 
Stamford, Conn. 
(stainless steel) 


Fansteel Metallurgical Corr 
North Chicag 


he ivy met 1 


General Powdered Metal Products, Inc 
523 West Ave 
Norwalk, Conn 


nickel silver 


International Powder Metallurgy 
Inc. 

439 W. Main St. 

Ridgway, Pa. 

(pre-alloyed steel) 


Kwikset Locks, In 
516 E. Santa Ana St 
Anaheim, Calif 


nickel silver 


P. R. Mallory & Co., Inc 
3029 E. Washington St 
Indianapolis, Ind. 


tungsten base alloys 


Co., Inc. 
466 Cady St. 
Northville, Mich. 
(pre-alloyed steel) 


Parker White-Metal Co. 
2153 McKinley Ave. 
Erie, Pa. 

(nickel silver) 


Powdercraft Corp 
746 Hayne St 
c 


Spartanburg, S. C 


nickel silver 


Powdered Metal 
America 
9335 W. Belmont Ave. 
Franklin Park, Ill. 
(nickel and nickel silver) 


Products Corp. 


Sintered Metals, Inc 
3390 Washington St 
Jamaica Plain 
Boston 30, Mass 


ickel silver, pre 


Products 





EQUIPMENT BUILDERS 





CARBIDE DIES FOR 
MOLDING POWDER PARTS 


Micro-Carbide Tool & Die C« 
3416 W. Wash ngton St 
Ind 


Indianapolis 22 


National Carbide Die Co. 
Greenock Road 
McKeesport 2, Pa. 
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“Performance | 
and Service sold us 


.. gays Presmet Corp. 


“Quality component parts for nearly every conceivable field are success- 
fully sintered in our Westinghouse continuous belt conveyor furnace,” reports 
Presmet Corporation. The furnace is used for sintering copper, brass, bronze, 
iron and steel, and also for copper and brass impregnation of iron 
and steel parts. 


This is the second Westinghouse heat-treating furnace now employed by 
Presmet Corporation. Decision to add another Westinghouse unit was 


based on their record of furnace performance and the high degree of 
Westinghouse service. 


Gas-fired or electric, there’s a Westinghouse furnace to meet every heat- 
treating need. For toolroom application or continuous-line high production, 
it’s your assurance of an unbiased answer to your all-important problem. 
Get the facts from your Westinghouse representative. Write today for new 
40-page book B-5459, “Harnessing Heat’. Westinghouse Electric Corpora- 
tion, Industrial Heating Department, Meadville, Pennsylvania. 1.10374 


IF YOUR PRODUCT CALLS FOR 
HEAT-TREATING ... IT CALLS 
FOR A WESTINGHOUSE FURNACE 
. GAS OR ELECTRIC 


For additional information Circle No. 38 on the Reader Service Card 
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FURNACES, GAS OR OIL FIRED 


Controlled atmosphere, 
batch 


Continental Industrial Engineers, Inc 
176 W. Adams St 
Chicago 3, Ill 


Drever Company 
736 E. Venango St 
Philadelphia 34, Pa 


clipse Fuel Engineering Co 
1100 Buchanan 
Rockford, Illinois 


Electric Furnace Co. 
Salem, Ohio 


Holcroft & Co 
6545 Epworth Blvd 
Detroit 10, Mich 


Lindberg Engineering Co. 
2450 W. Hubbard St. 
Chicago 12, Ill. 


Pereny Equipment Co 
° 893 Chambers Road 
Columbus 12, Ohio 


Wit METASEAL “zen.zt™s" 


Pawtucket, R. | 


YOU TOO an save the day...if reduced profits and increased over- | Sunbeam Stewart Industrial Furnace Div 
your production department is head—throw out the hit-and-miss epg te areca 
flooded with casting rejects, if ma- “sealing” processes. Now you can Chicago 23, III 
terials and machining losses are pil- save materials, time, skilled labor | oy Goo ion iii 
ing up, le’ METASEAL make you and dollars usually lost by casting Toledo 1, Ohio 
a hero... Don’t resign yourself to porosity, because... Westinghouse Electric Corp. 
METASEALING IS THE ONLY FOOLPROOF CASTING IMPREGNATION METHOD Industrial Heating Dept. 
180 Mercer St. 
PERMANENT PRESSURE-TIGHTNESS — 100% guaranteed... Meadville, Pa. 
Unlike old fashioned techniques, METASEAL assures com- 
plete penetration of all pores with a hard, infusible solid that FURNACES, GAS OR OIL FIRED 
resists solvents, alkalis, acids, oils and a wide range of chemi- ‘ 
cals...and the exclusive Plastisoly emulsion process cleans Controlled atmosphere, 
surfaces without removing impregnant from the pores. continuous 


- PREVENTS CORROSION — METASEAL dielectric material i 
a ° ° 99 “a ° -ontinental Industrial Engineers, Inc 
breaks “electrolytic circle”... No pitting possible... Keeps 176 W. Adams St 
corrosive chemicals out... Corrosion cannot get a “toe-hold”. Chicago 3, Ill. 


PREVENTS FINISH FAILURES — no “spotting out”, freckling Drever Company 

or bubbling if your castings are METASEALED... Ideal ne ae St 

preparation for plating, anodizing, dichromating, painting. ae eee 
Electric Furnace Co. 


VERSATILE — Works in all metals, including copper... sand Salem, Ohio 
castings, die castings and powder metal parts ... Whether it’s 
an instrument housing, a hydraulic unit or a valve body — ae oe 
whether you're sealing a liquid or a gas — METASEAL assures a ‘e tdaaee 
permanent protection...and best of all, METASEALING ' 
conforms to all military specifications. ee ee somos 
24 HOUR SERVICE -GUARANTEED, RAPID AND CONVENIENT —o_i.ai. 
For more information and address of nearest METASEALING plant write to Sargeant & Wilbur, Inc 
180 Weeden St. 
Pawtucket, R. | 


| Sunbeam Stewart Industrial Furnace Div 
Sunbeam Corporation 
4433 W. Ogden Avenue 
Chicago 23, Ill 


: Surface Combustion Corp 
3 T 
ERICAN METASEA f R 30 FAST 60T TREET ~ NEW K . , oledo 1, Ohio 


s metaReAcee casteee 18 5 : oan i. ne Sentts Corp. 
. —— ——————— wy, ndustrial Heating Dept. 
"We /al Powder AieeGHn SHAW! Hotel Clevelond. Cleveland, Ohid, April? 2*22 | 180 Mercer St. 
Meadville, Pa. 


For additional information Circle No. 43 on the Reader Service Card 
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HOW COME? 
Competition closing in on you? Your industry may already be in a tough competitive 


market—and some day it certainly will be. 
Yes! On you yourself—though the papers 


are bulging with ‘Engineers Wanted”’ ads. Management will be looking to you for designs that 
cut costs and build sales too. 





so tell management NOW about 


’ COMPO" and "POWDIRON’ bearings 


(porous bronze) (sintered iron) 


Point out how little they cost to buy—aond install. 
How they simplify your whole product design. 


How they run quietly for years—without any attention at all. 


You'll forestall competition for your company—and competition for your job! 


You'll find all the facts you need to convince yoursell—and your manage- 
ment too—in our bulletins on advantages, applications, installation of 
these oil-retaining bearings made by Bound Brook 


powder metallurgy. If you don't hove copies of a 
these bulletins, just drop us a line o “ 
. 


Buy Bound Brook BOUND BROOK’ OIL-LESS BEARING COMPANY 





Bound Brook, N. J. Bound Brook 9-0441 
MANUFACTURERS OF BEARINGS AND PARTS © ESTABLISHED 1663 
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FURNACES, ELECTRIC 


Controlled atmosphere, 
batch 


Continental Industrial Engineers, Inc. 
Adams St 
Chicago 3, III 
r Company 
736 E. Venango St 
Philadelphia 34, Pa 
| Electric Furnace Co. 
Salem, Ohio 


| Harper Electric Furnace Corp. 
39 River St. 
Buffalo 2, N. Y. 


POWDERED METAL PARTS «15 Beket Se 
75 Baker St. 

precision made from exclusively formu- Providence 5, R. I. 
lated non-ferrous Sintroloy and Ductiloy “— mpgs Co a 
are molded to close tolerances, thereby nena aa po " 
eliminating machining of intricate shape aad Cmieate 
and high scrap loss. 6545 Epworth Blvd 
Perhaps we may be able to help you Detroit 10, Michigan 
solve specific parts problems. Get in Leeds & Northrup Co 
touch with National Molded today for mie aang ans 

¢ attention Philadelphia, Pa 
ag oe : ; Lindberg Engineering Co. 
Write today for detailed information and 2450 W. Hubbard St. 
free literature on cost-saving standard Chicago 12, Ill. 


bearings which are available from stock. Pereny Equipment Co 
893 Chambers Road 


a ee ee eee one eee Columbus 12, Ohio 


NATIONAL MOLDED PRODUCTS, INC. # | i: Wersen s:” 


1 180 Weeden St 
I 

1942 MILL ST. . ST. MARYS, PA. 4 | ‘re Sentry Company 
= 





Pawtucket, R. |. 
66 Main St 


Foxboro, Mass 





oo =e aeaelUcrlhlCUCrUlUC hOCOlUC rrOrlUC rhrClUC rUlUC rUCUlUlCUC rcOOlUCUrerlUCUC UCU rr ee ee ee 
~~ + A <r r —- La Sunbeam Stewart Industrial Furnace Div 
Sunbeam Corp 

4433 W. Ogden Ave 

Chicago 23, Ill. 
Westinghouse Electric Corp. 
Industrial Heating Dept. 

180 Mercer St. 

Meadville, Pa. 


FURNACES, ELECTRIC 


Controlled atmosphere, 
continuous : 


Continental Industrial Engineers, In 
176 W. Adams St 
Chicago 3, Ill 

Drever Company 
736 £ Venang + 
Philadelphia 34, Pa 

Electric Furnace Co. 
Sa'em, Ohio 

Harper Electric Furnace Corp. 
39 River St. 
Buffalo 2, N. Y. 

C. I. Hayes, Inc. 

Ee ; ' . 75 Baker St. 

Send for @ EF furnaces are built in many sizes and types for sintering a wide Providence 5, R. I. 
Descriptive variety of ferrous and non-ferrous pressed metal powder products Hevi Duty Electric Co 
Siemens —for bonding metal powder to strip, and other processes. 4212 W. Highland Blvd 
With our long experience and complete manufacturing facilities Milwaukee 1, Wisc 
we are in position to build the size and type to fit your specific | Holcroft & Company 
requirements, 6545 Epworth Blvd 

Detroit 10 Mich 
Lindberg Engineering Company 
° J . ° 
Gas-Fired, Oil-Fired and Electric Furnaces 2450 W. Hubbard St. 

for any Process, Preduct or Production Chicago 12, fil. 


THE ELECTRIC_FURNACE CO.) "3 See" 
WILSON ST. ot PENNA. &. &. hy we -~ Cho Columbus 12, Ohi 


Canadian Associates @ CANEFCO LIMITED e Toronto 1, Canada 
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For additional information Circle No. 104 on the Reader Service Card 


Pyron Corporatio 
Producers of 





Sargeant & Wilbur, Inc 
180 Weeden St 
Pawtucket, R. | 
Sunbeam Stewart Industrial Furnace Div. 
Sunbeam Corporation 
4433 W. Ogden Avenue 
Chicago 23, Ill 
Westinghouse Electric Corp. 
Industrial Heating Dept. 
180 Mercer St. 
Meadville, Pa. 


GAS GENERATORS FOR 
CONTROLLED ATMOSPHERES 


Dissociated ammonia 


Continental Industrial Engineers, Inc 
176 W. Adams St 
Chicago 3, Ill 

Drever Company 
736 E. Venango St 
Philadelphia 34, Pa 

Electric Furnace Co. 
Salem, Ohio 

C. |. Hayes, Inc. 

75 Baker St. 
Providence 5, R. I. 

Hevi Duty Electric Co 
4212 W. Highland Blvd 
Milwaukee |, Wisc 

Lindberg Engineering Co. 
2450 W. Hubbard St. 
Chicago 12, III. 

Sargeant & Wilbur, Inc 
180 Weeden St 
Pawtucket R. | 























Surface Combustion Corp 
Toledo 1, Ohio 














Got a Fart Problem? 


BSSeoed 
Ove:- 





An Accurate Mix 
In One Minute! 


MacLELLAN 
BATCH MIXER 


Try Metal Powder Parts! 


problem. 


Capacities from 5 quarts to 160 cubic § 
feet. Write for details, stating mixing 


Save time, money and machin- 
ing operations by using Metal 
Powder Parts. We work to close 
tolerances and are equipped to 


of shapes in materials tailored 
to your requirements . . . fast 
and at reasonable cost. 


Write, wire or phone. 


engineer and produce a variety No obligation, of course. 


Metal Powder Products, Inc. 
413 W. Fifth St. Phone Michigan 0396 Dayton 2, Ohio 


ANGLO-AMERICAN 
MILL SALES CO, INC. 


Owensboro, Kentucky 
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Westinghouse Electric Corp. 

Industrial Heating Dept. 
180 Mercer St. 
Meadville, Pa. 


GAS GENERATORS FOR 
CONTROLLED ATMOSPHERES 


Partially combusted natural 
or artificial gas 


Continental Industrial Engineers, Inc 
176 W. Adams St. 
Chicago 3, Ill. 
Electric Furnace Co. 
Salem, Ohio 
C. I. Hayes, Inc. 
75 Baker St. 
Providence 5, R. |. 


Hevi Duty Electric Co. 
4212 W. Highland Blvd. 
Milwaukee 1, Wisc 
C. M. Kemp Mfg. Co 
405 E. Oliver St 
Baltimore 2, Md. 
Lindberg Engineering Company 
2450 W. Hubbard St. 
Chicago 12, Ill. 
Sargeant & Wilbur, Inc 
180 Weeden St 
Pawtucket, R. | 


Surface Combustion Corp 
Toledo |, Ohio 

Westinghouse Electric Corp. 

Industrial Heating Dept. 
180 Mercer St. 
Meadville, Pa. 





Quantity Production of 
Quality Sintered Parts 
can CUT your COSTS! 


FREE Bulletin—just published—explains the features of 
Dixon Sintaloy’s new plant... the newest and most com- 
plete facilities available for quality-controlled production 


of powder metal parts. 


Also tells how you can get a comprehensive Cost and 
Engineering Analysis of your problem parts, without charge 


or obligation. 


DIXON 
SINTALOY 


ING. startord, conn 


A SUBSIDIARY OF THE JOSEPH DIXON CRUCIBLE 


For additional information Circle No. 64 on the Reader Service Card 
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COMPANY 


GAS GENERATORS FOR 
CONTROLLED ATMOSPHERES 


Fully combusted natural or 
artificial gas 


Continental Industrial Engineers, Inc 
176 W. Adams St 
Chicago 3, Ill. 

Electric Furnace Co. 
Salem, Ohio 

C. 1. Hayes, Inc. 
75 Baker St. 
Providence 5, R. |. 

C. M. Kemp Mfg. Co 
405 E. Oliver St 
Baltimore 2, Md 


Lindberg Engineering Company 
2450 W. Hubbard St. 
Chicago 12, II. 


Sargent & Wilbur, Inc 
180 Weeden St 
Powtuckett, R. | 


Surface Combustion Corp 
Toledo 1, Ohio 

Westinghouse Electric Corp. 

Industrial Heating Dept. 
180 Mercer St. 
Meadville, Pa. 


GAS GENERATORS FOR 
CONTROLLED ATMOSPHERES 


Liquid hydrocarbon decom- 
position 
Continental Industrial Engineers, !nc 


176 W. Adams St 
Chicago 3, Ill. 


Electric Furnace Co. 
Salem, Ohio 


Hevi Duty Electric Co 
4212 W. Highland Blvd 
Milwaukee 1, Wisc. 


Westinghouse Electric Corp. 

Industrial Heating Dept. 
180 Mercer St. 
Meadville, Pa. 


GAS GENERATORS FOR 
CONTROLLED ATMOSPHERES 


Other 


Cardox Corp 
307 N. Michigan Ave 
Chicago 1, Ill. 
(low pressure carbon dioxide 


Electric Furnace Co. 
Salem, Ohio 
(nitrogen) 


| IMPREGNATING EQUIPMENT 


American Metaseal Mfg. Corp. 
30 E. 60th St. 
New York 22, N. Y. 


| LUBRICANTS, STEARATES 
| FOR POWDER 


American Cyanamide Co. 
Industrial Chemicals Div. 
30 Rockefeller Plaza 
New York 20, N. Y. 


Metasap Chemical Co. 
Harrison, N. J. 
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METAL POWDERS 


for increasing output — 





reducing costs— 


conserving critical material — 





improving product quality 





The constantly increasing applications of metal powders in industry for 
various purposes, the advantages they have achieved and the seemingly 
unlimited possibilities still to be developed are gaining the attention of 
more and more design and production engineers. Plastic Metals is the 
country’s largest producer of electrolytic iron powder and has pioneered in 
the development and production of metal powders for 18 years. Its recently 
expanded electrolytic, reduction, pulverizing, annealing and screening 
facilities provide fabricators and users of metal powders one of their most 
dependable sources for this material. 

Plastic Metals produces the following metal powders in a wide variety 
of grades, featuring high chemical purity; particle size distribution (ranging 
from 20 mesh to less than 20 microns) to meet requirements; irregularly 
shaped or spherical particles; range of apparent densities; and, lot-to-lot 
quality uniformity: 


We will be glad to talk with your 
purchasing, research, or engi- 
neering staff concerning metal 
powder possibilities and limita- 
tions—and to put you in touch 
with reliable and experienced 
metal powder fabricators for a 
practical discussion of your par- 
ticular problems. 


APRIL, 1953 


PLAST-IRON—a high quality elec- 
trolytic iron powder of extreme 
purity—ideally suited for electrical, 
magnetic and high physical prop- 
erty applications. 


PLAST- CORIRON— grade of iron 
powder developed specially for the 
production of television trans- 
former cores. Noted for exceptional 
permeability and Q values in fre- 
quency range of 10 to 100 K.C. 


PLAST-SPONGE—a reduced oxide 
type of iron powder specially char- 
acterized by excellent compressi- 
bility and high sintered strength. 


PLAST-NICKEL—a high grade 
nickel powder with purity ranging 
from 98% to 99%. Either spherical 
or irregularly shaped particles can 
be supplied. 


OTHER METAL POWDERS—can be supplied to 


specification. Likewise, large scale pulverizing, 


screening and annealing facilities are available 
for the preparation of a wide variety of substances 
required in powdered form. 


PLASTIC METALS 


IR Abi iol Melma.i mC eile Pigs wir se) mae 1. bf 
JOHNSTOWN, PENNSYLVANIA 
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VANADIUM-ALLOYS 


ANILUITE 


STAINLESS STEEL POWDERS 























grades 302-b and 316 promptly available 


in quantities to meet your needs 


Increased production of our Vasco Pre-Alloyed Stainless Steel 
Powders in Grades 302-B and 316 enables prompt shipment for 
your immediate requirements. 

These unique Pre-Alloyed powders are completely homogeneous 
in structure—each particle is a representative sample of the melt 
from which it is made. Uniformity of particle size and shape is 
carefully controlled. 


excellent green strength 


oe. 


wide sintering range 





Choose Grade 302-B for general-purpose applications. Specify 
Grade 316 for service requirements involving severe corrosion and 
oxidation hazards. Either grade delivers the high green strength 
and wide sintering range so desirable in product fabrication. 


For descriptive technical literature, and consultation 
if desired, write to our Metallurgical Department 


Vanadium-Alloys 


STEEL COMPANY 
LATROBE, PA. 


COLONIAL STEEL DIVISION ¢@ ANCHOR DRAWN STEEL CO. 
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MIXING AND BLENDING 
EQUIPMENT 


Double cone mixers 


Anglo American Mill Co. 
Owensboro, Kentucky 


R. N. Bailey & Co., Inc. 
11 W. 42nd St. 
New York, N. Y. 


Brill Equipment Co 
2401 Third Avenue 
New York 51, N. Y 


he Stevenson Company 


Wellsville, Ohio 


MIXING AND BLENDING 
EQUIPMENT 


Spiral flight mixers 


R. N. Bailey & Co., Inc. 
11 W. 42nd St. 
New York, N. Y. 


Baker Perkins, Inc 
1000 Hess St 
Saginaw, Michigan 
Equipment Co 
40! Third Ave 
New York 51, N. Y 
J. H. Day Co., Inc. 
1144 Harrison Ave. 
Cincinnati, Ohio 
General Mixing Equipment ¢ 
413 N. Third St 
Philadelphia 23, Pa 
Read Standard Corporatior 
York, Pennsylvania 


Stevenson Company 


Wellsville, Ohio 


MIXING AND BLENDING 
EQUIPMENT 


Other 


ke Perkins, Inc 
1000 Hess St 
iginaw, Michigan 


yNtinuous Mixing and blending 


ment 


J. H. Day Co., Inc. 
1144 Harrison Ave. 
Cincinnati, Ohio 
(pony & double arm) 

Read Standard Cory 


York, Pennsylvania 


double arm horizontal, vertical planetary 


Sturtevant Mill Co 
103 Clayton St 
Boston 22 (Dorchester), Mass 


rotary dustless mixers and blenders 


PRESSES, HYDRAULIC 
For coining sintered 
pacts 


Albert & Son 


Trenton. N. J 


American Steel Foundrie 
Elmes Engineering Div 
1150 Tennessee Avenue 
Cincinnati 29, Ohic 


E. W. Bliss Cc 
1375 Raff Rd, S$. W 
inton. Ohio 
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Brill Equipment Co 


aon" heed Monnens PRESSES, HYDRAULIC 


New York 51, New Y< For forming green compacts 
Kux Machine Co. _ a 

6725 N. Ridge 

Chicago, Ill. POR iting 

ike Erie Engineering Elmes Engineering Division 

P. O. Box 68, Kenmor > rf 150 Tennessee Avenue 


Buffalo 17, N. Y ncinnati 29, Ob 


Trenton, N 


oomis Engineering 6 “ Baldwin-Lima-Hamilton Cory; 
124 S. 14th St Philadelphia 42, Pa 
Newark 7, N. J 

Standard Machinery Co. 
351 Indiana Ave., N. W. 
Grand Rapids 4, Michigan. 

Stokes Machine Company R pment Ce 

5500 Tabor Road Third Avenue 
Philadelphia 20 ? wrk 51, N. Y 


W. Bliss ¢ 
375 Roff Rd 
on, Ohi 

















ERRIMAN BROS., INC. 
Oniginators of 
NTERED HELICAL GEARS 


in Brass, Bronze, Steel 


INQUIRIES INVITED 


MERRIMAN BROTHERS, INC. 


185 Amory St., Boston 30, Mass. 


For additional information Circle No. 73 on the Reader Service Card 
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—— R METALLURGY is the process being chosen for the manufacture 
of many products because of the cost savings produced from this 
automatic, high speed production method. Parts such as porous, 
self-lubricating bearings, carbon brushes, and insulators, Alnico magnets, 
carbide tool bits, magnetic radio cores, contact buttons, gears, cams 

and literally thousands of other items are accurately and automatically 
made with unbelievable cost savings on Kux Presses. 


KU X RR F y % e 4 — of the most complete line of machines available for this 


industry, Kux Presses have been selected by all the leading 
THE MACHINES manufacturers for the superiority in design and construction built into 
every model. A penny post card will bring you detailed information 
UNIVERSALLY USED / ayn - 


and an illustrated catalogue. 





MODEL 82 


\elileltil te mil -taileliliael| 
hydraulic operation 

Pressure 150 tons 

Parts up to 6 diameter 


Die fill 6 


_ 
a 
4 
L 
* 


, 
J 


MODEL 64 


Multiple Motion 

al -ta@slelsliae| Me) ol-taelilelr 
Pressure 35 tons 
Parts up to 3. diameter 
Die fill 2% 


tee Sle ce te Ce ab cl oe 


KUX MACHINE COMPANY 


6725 N. RIDGE CHICAGO 26, ILLINOIS 


For additional information Circie no. 26 on the Reader Service Card 
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Arthur Colton Co. 
3400 E. Lafayette 
Detroit 8, Michigan 


Kux Machine Co. 
6725 N. Ridge 
Chicago, III. 

Lake Erie Engineering Corp 
P. O. Box 68, Kenmore Station 
Buffalo 17, N. Y 

Loomis Engineering & Mfg. Co 
124 S. 14th St. 
Nework 7, N. J 

Standard Machinery Co. 
351 Indiana Ave., N. W. 
Grand Rapids 4, Mich. 

F. J. Stokes Machine Company 
5500 Tabor Road 
Philadelphia 20, Pa 


PRESSES, MECHANICAL 
For coining sintered com- 
pacts 


L. Albert & Son 
Trenton, N. J. 

E. W. Bliss Company 
1375 Raff Rd. S. W 
Canton, Ohio 

Brill Equipment Co 
2401 Third Avenue 
New York 51, N. Y 

Kux Machine Co. 
6725 N. Ridge 
Chicago, Ill. 

F. J. Stokes Machine Co 
5500 Tabor Road 
Philadelphia 20, Pa 


PRESSES, MECHANICAL 


For forming green compacts 


Baldwin-Lima-Hamilton Corp 
Philadelphia 42, Pa 

E. W. Bliss Company 
1375 Raff Rd., S. W. 
Canton, Ohio 

Brill Equipment Co 
2401 Third Avenue 
New York 51, N. Y 

Arthur Colton Company 
3400 E. Lafayette 
Detroit 8, Michigan 

Kux Machine Co. 
6725 N. Ridge 
Chicago, Ill. 

F. J. Stokes Machine Company 
5500 Tabor Road 
Philadelphia 20, Poa 


SCREENING EQUIPMENT 
Industrial 


R. N. Bailey & Co., Inc. 
11 W. 42nd St. 
New York, N. Y. 
(gyrating) 

Brill Eqipment Co 
2401 Third Avenue 
New York 5I, N. Y 

J. H. Day Co., Inc. 
1144 Harrison Ave. 
Cincinnati, Ohio 
(gyrating, vibrating and brush) 

The Exolon Company 
Tonawanda, N. Y 
multideck industrial 

B. F. Gump Co 
1325 S. Cicero Ave 
Chicago 50, Ill 
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Link Belt Company 
2045 W. Hunting Park Ave 
Philalelphia 40, Pa 
Mercer-Robinson Co 
30 Church St 
New York 7, N. Y 
gyro 
Robins Conveyors Div 
Hewitt-Robins, Inc 
270 Passaic Ave 
Passaic, N. J 
Sturtevant Mill Co 
103 Clayton St 
Boston 22 (Dorchester), Mass 
vibrating screens and air separators 
W. S. Tyler Co 
3615 Superior Ave 
Cleveland 14, Ohio 


SCREENING EQUIPMENT 
Laboratory 


R. N. Bailey & Co., Inc. 
11 W. 42nd St. 
New York, N. Y. 
(gyrating) 

Brill Equipment Co 
2401 Third Ave 
New York 51, N. Y 

The Exolon Company 
Tonawanda, N. Y 
4 deck laboratory) 

B. F. Gump Co. 

1325 S. Cicero Ave 
Chicago 50, Ill 

Robins Conveyors Div 

Hewitt-Robins, Inc 
270 Passaic Ave 
Passaic, N. J 

W. S. Tyler Co 
3615 Superior Ave 
Cleveland 14, Ohio 


OTHER 


Federal Classifier Systems, Inc. 
127 N. Dearborn St. 
Chicago 2, Ill. 

(Air separators) 


Loomis Engineering & Mfg. Co 
124 S. 14th St 
Newark 7, N. J 
laboratory presses 

The Stevenson Company 
Wellsville, Ohio 
laboratory jar and ball mills 
tion pebble mills 


produc 


F. J. Stokes Machine Company 
5500 Tabor Road 
Philadelphia 20, Poa 
vacuum sintering furnaces 





POWDER SUPPLIERS 





ALUMINUM 


Aluminum Co. of America 
Gulf Building 
Pittsburgh, Pa 
Belmont Smelting & Refining Works 
307 Belmont Ave. 
Brooklyn 7, N. Y. 
Chas. Hardy, Inc. 
420 Lexington Ave 
New York 17, N. Y 
Metals Disintegrating Co. 
Box 29 
Elizabeth B, N. J, 


Reynolds Metals Co. 
2500 S. 3rd St. 
Louisville, Ky. 


BRASS 


American Metal Co., Ltd. 
61 Broadway 
New York 6, N. Y. 
Belmont Smelting & Refining Works 
320 Belmont Ave. 
Brooklyn 1, N. Y. 
Greenback Industries 
Greenback 
Chas. Hardy, Inc 
420 Lexington Ave 
New York 17, N. Y 
Metals Disintegrating Co. 
Box 290 
Elizabeth B, N. J. 
New Jersey Zinc Co 
160 Front St 
New York 38, N. Y 
Reynolds Metals Co. 
2500 S. Third St. 
Louisville, Ky. 


COPPER 


American Metals Co., Ltd. 
61 Broadway 
New York, N. Y. 

Belmont Smelting & Refining Works 
320 Belmont Ave. 
Brooklyn 1, N. Y. 

Glidden Company 

Chemical & Pigment Div. 
1396 Union Commerce Bidg. 
Cleveland 14, Ohio 


Greenback Industries 
Greenback 


Tenn 


Tenn 


Chas. Hardy, Inc 
420 Lexington Ave 
New York 17, N. Y 


Metals Disintegrating Co. 

Box 290 

Elizabeth B, N. J. 
New Jersey Zinc Co 

160 Front St 

New York 38, N. Y 
George R. Smith Co., Ltd 

448 S. Hill St 

Los Angeles 13, Cal 


IRON 


Antara Chemical Div. 
General Dyestuffs Corp. 
435 W. Hudson St. 
New York 14, N. Y. 
(Carbonyl! iron only) 

Belmont Smelting & Refining Works 
320 Belmont Ave. 
Brooklyn 1, N. Y. 
Easton Metal Powder Co 
900 Line St 
Easton, Pa 
Ekstrand & Tholand, Inc. 
441 Lexington Ave. 
New York, N. Y. 
Ferrum, Ltd 
106 Ste. Madeleine Bid 
Cap de la Madeleire 
Quebec, Can 
Chas. Hardy, Inc 
420 Lexington Ave 
New York 17, N. Y 


Hoeganaes Sponge Iron Corp. 
545 Fifth Ave. 
New York 17, N. Y. 


Magnetic Powders, Inc. 
Fairview Ave. 
Johnsonburg,, Pa. 








Merriman Bros. recently expanded Powder Metal 
Department now has in operation 10 units of 
Hayes equipment of various types, covering the 
complete range of sintering powder metal compacts. 


G, NE of the large users of metal powders in the 
U. S. A., Merriman Bros. have found that Hayes 
controlled-atmosphere heat treating equipment en- 
ables them to meet their most exacting requirements. 
Work is brought through completely clean and free 
from discoloration, and with a high degree of uni- 
formity. These results are made possible by exclusive 
Hayes features including complete envelopment of 
the work by protective atmosphere at all stages of 
the heating and cooling cycle. Atmospheres may 
be combusted gas, dissociated ammonia, hydrogen, 
nitrogen, etc., as the work requires. If YOU seek the 
BEST in sintering, let us tell you more. 


LAB FACILITIES available WITHOUT CHARGE to 
check your methods and ‘‘pre-insure”’ your purchase. 


pays to have the BEST in Heai-Treating 


CALL OUR NEAREST REPRESENTATIVE — REQUEST LATEST CATALOG 





B RTAiy, 


C 
ELECTRIC| <> (FURNACES 
CURTAIN 











Metal Powders, Ltd. 

73 Fifth Ave. 
Iberville, Quebec, Can. 

Plastic Metals Div. 

The National Radiator Corp. 
195 Bridge St. 
Johnstown, Pa. 

K t Orban Co 
05 E. 42nd St 
New York, N. Y 

Vanadium Alloys Steel Co. 
Latrobe, Pa. 


TIN 


American Metals Co., Ltd. 
61 Broadway 
New York, N. Y. 
Belmont Smelting & Refining Works 
320 Belmont Ave. 
Brooklyn 1, N. Y. 
Greenback Industrie 
Greenback, Tenn 
Chas. Hardy, In 
420 Lexington Ave 
New York 17, N. Y 
Metals Disintegrating Co. 
Box 290 
Elizabeth B, N. J. 
Malone Metal Powders, Inc. 
220 West 42nd St. 
New York 36, N. Y. 
Metal Powders, Ltd. 
Iberville, Quebec, Can. 
Metals Disintegrating Co. 
Box 290 
Elizabeth B, N. J. 
Kurt Orban Co 
205 E. 42nd St 
New York, N. Y 
Plastic Metals Div. 
The National Radiator Corp. 
195 Bridge St. 
Johnstown, Pa. 





awe + - . —— ———_$$ 
. O. Box 6 LaSalle Sta. 
Ni Falls, N. Y. 
ey phn sy aye FOR SALE 
448 S. Hill St 


; Angeles 13. ¢ No. 280C 


LEAD STOKES 


Belmont Smelting & Refining Works 
320 Belmont Ave. 
Brooklyn 1, N. Y. 100 Ton 


Glidden Company Toggle Type 


“"1396. Union Commerce Bldg. | TABLET 


Cleveland 14, Ohio 


Chos. Hardy, In | MACHINE 


420 Lexington Ave 
New York 17, N. Y e 
Metals Disintegrating Co. 


Elizabeth B, N. J NEW 1946 


National Lead Cx * 
111 Broadway 


New York 6, N. Y USED FOR 
POWDERED METAL 
NICKEL 


Belmont Smelting & Refining Works ° 


320 Belmont Ave. : : 
Brooklyn 1, N. Y. Wire, Write or Phone 








Chas. Hardy, In 
oath arg Pgs S f ad Oo M 
New York 17, N. Y 


Metals Spun Co. Machinery Corp. 


Box 
Elizabeth B, N. J. .8800 S. Vincennes Ave.. 
Plastic Metals Div. _.. CHICAGO 20, ILL. 


The National Radiator Corp. 
195 Bridge St. Phone: Hudson 3-5400 














Johnstown, Pa. 














—... Specialists a... — | POWDER METAL BLENDING 
HIGH DENSITY—HIGH STRENGTH | ee a 

PURE IRON PARTS | 
COMPLEX SHAPES 

HIGH DENSITY BRASS PARTS 


For parts that are stressed or have irregular 
contour or sections, it will pay you to let 
American Tool Works quote on your prints. 
We are now producing many such high 
strength, complex-shaped parts by powder 


Its mixing principle is one of tumbling . turning .. 


metallurgy at lower cost than would be folding .. Cutting .. . dividing . . Stirring! With this 


possible by any other method. 


Rotary Batch Mixer, you can get an extremely thorough 
blending of dry free flowing ingredients in the shortest 
possible time — with a minimum of power . Available in 
small or large capacity. 


OTHER BAILEY EQUIPMENT 


Our engineering department will gladly advise BAILEY RIBBON MIXERS are idealy suited for intensive 


you without obligation, Send prints or call 


blending of all fine materials. Rugged, heavy duty all 
welded construction of any metal or alloy you specify. 
ROTA SIFTER for screening or grading powdered ma- 
terials. One, two or three screen construction 


BAILEY VERTICAL SCREW ELEVATORS in almost 





| any height. Handles any dry free flowing material 
MERICAN OOL ORKS We also have crushers, pulverizing and conveying equip- 


ment 
Our satisfied customers include such companies as 


Powder Metallurgy Division National Lead, American Cyanimid, Borden, Armstrong 


132 ALLYN ST. * HARTFORD, CONN. 


Rubber and many others. Write us your requirements 


R. N. BAILEY & CO. 








.« be 6 sk o * —_ | 11 West 42nd St., New York 36, N. Y. 
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—STRONGER COMPACTS— 


With FERNLOCK Copper Powder... 


STRENGTH: Outstanding advantage of Fernlock powder is 
the superior green strength of compacts produced from it. 
The mechanical interlocking effect of the irregular, fern- 
shaped particles produces an appreciable increase in green 


strength, as compared with round or smooth-edged particles. 


USES: Fernlock copper powders are of particular value in 
the manufacture of friction materials and carbon brushes 
by powder metallurgy. Scrap loss due to chipping and 


breaking is greatly reduced because of improved strength. 


Samples for testing will be sent free on request 


MALONE Metal Powders, Inc.— 


220 West 42nd St., 


| Chas 








New York 36, N. Y. 


POWDERED METAL PARTS. 


a 


Consult our engineers regard- 
ing present or proposed designs 
as to suitability for production 
in powdered metal. We will 
gladly cooperate with you in 
redesigning, if necessary,to gain 
the advantages of powdered 
metal. Write for illustrated 
foider with design suggestions 
and detailed engineering data. 


in CAMET" | 


Save All Ways! | 


Machine parts custom molded in Camet metal 
powder, oil-impregnated for self-lubrication, re- 
duce or eliminate tooling costs, speed production, 
improve wear resistance, lengthen life, improve 
performance. A better product is easier to sell, 
easier to use, and maintain. Wide range of com- 
position and physical properties enables Camet 
parts to meet practically any service condition. 


*CAMET means powder metallurgy at 
its best, the product of long experi- 
ence, thorough knowledge, advanced 
methods, latest type machinery. 


to 


There's a CPMP Sales Office and Field Engineer 


in every principal city. 


CHICAGO POWDERED METAL PRODUCTS COMPANY 


9339 IRVING PARK ROAD - 


SCHILLER PARK, ILLINOIS 
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Chas 


| STEEL 


Ferrum Ltd 
Cap de la Madeleine 


Can 
Hardy, Inc 


Quebec 


420 Lexington Ave 
New York 17. N. Y 


Glidden Company 


| Chemical & Pigment Div. 


1396 Union Commerce Bidg. 
Cleveland 14, Ohio 
National Lead Co 
111 Broadway 
New York 6, N. Y 


ZINC 


| Chas Hardy Inc 


420 Lexington Ave 

New York 17, N. Y 
Metals Disintegrating Co. 

Box 290 

Elizabeth B, N. J. 
New Jersey Zinc Co 

160 Front St 

New York 38, N. Y 


MISCELLANEOUS 


| American Metal Co., Ltd. 


61 Broadway 
New York 6, N. Y. 
(solder, precious metals, copper base 
alloys) 
Belmont Smelting & Refining Works 
320 Belmont Ave. 
Brooklyn 1, N. Y. 
(all types) 
Fansteel Metallurgical Corp 
North Chicago, Ill 
Tungsten tungsten arbide tantalum 
others 
Hardy, Inc 
420 Lexington Ave 
New York 17, N. Y 
All types 
Metal Hydrides, Inc. 
16 Congress St. 
Beverly, Mass. 
(Zirconium, titanium chromium, 
metal hydrides and alloy powders) 
Metal Powders, Ltd. 
73 Fifth Ave. 
Iberville, Quebec, Can. 
(Copper-iron) 


| Metals Disintegrating Co. 


Box 290 

Elizabeth B, N. J. 

(All types) 
National Lead Cc 

111 Broadway 

New York 6, N 

Solder 


Plastic Metals Div. 


| The National Radiator Corp. 


195 Bridge St. 

Johnstown, Pa. 

(Manganese, silicon) 
New Jersey Zinc Co 

160 Front St 

New York 38, N 

Nickel silver, bronze 
Ku.t Orban Co 

205 E. 42nd St 

New York, N. Y 

Titanium; zirconium licon: boron 
Sylvania Electric Products Inc 
Tungsten & Chemical Division 

P. O. Box 70 

Towanda, Pa 

Tungsten powders 
Vanadium Alloys Steel Co. 

Latrobe, Pa. 

(Stainless steel 

steel) 


and_ pre-alloyed 


PRECISION METAL MOLDING 





for better compaction... 
for easier mold release... 
for precision finishes... 


SPECIFY CYANAMID’S ZINC STEARATE 
AS YOUR POWDER METALLURGY LUBRICANT 


Cyanamid Zinc Stearate improves SE OP ED EES OE PSPS OSSO22 Eq 


your powdered metal parts and your molding 2 
AMERICAN Cyanamid COMPANY 


techniques three ways:— 
INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Gentlemen: Please send me 


1. As an internal lubricant, it increases inter-particle slip 
under pressure —aids the flow of metal powder to all 
parts of the mold, to give better compaction. 


2. As a mold lubricant (applied either to the mold or to 
the metal mix), it reduces the pressure necessary for 
clean ejection of the part. 


(CD) a sample of Cyanamid Zinc Stearate. 
() a copy of your bulletin on Zine Stearate as ao Lubricant in Powder 
Metallurgy 


3. Sintering leaves little residue in and on the part, ame 


resulting in a smooth, precise finish to close tolerances. 


Position 


| 


Company— 
Address = = — prnnentiemmainis 
in Canada: North American Cyanomid Limited, Toronto end Montreal 


USE THIS COUPON FOR TECHNICAL BULLETIN AND SAMPLES 
For additional information Circle No. 5 on the Reader Service Card 
APRIL, 1953 


Cyanamid Zinc Stearate is of high purity and uniformity, 
has extremely small particle size for effective lubrication. It 
is available in convenient multiwall bag packing. 
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PERMANENT MOLD CASTINGS 


continued from page 54 





y 


finishing operation, the possibility of openings 
between the skin and the frame made ster- 
ilization difficult. The amount of machining 
on such a head rest was as great as on a sand 
casting and required similar fixtures. 

A permanent mold cast head rest elimin 
ated substantially all of the objectionable 
features of the other methods of manufac- 
ture. Such a rest is shown in Figure 1. To 
secure all of the required rigidity, light rib- 
bing is incorporated in the underside. The 
pivot holes are cored with sufficient accuracy 
so that at most, a light reaming operation is 
all that is required. The bosses are accurately 
positioned with locating points marked for 
subsequent drilling and tapping. In some 
cases, a cleanup cut in the slot between the 
bosses is required, mostly for flash removal. 

In the polishing of a permanent mold cast 
head rest, the initial surface is sufficiently 
good so that only a very light sanding oper- 
ation is needed before actual polishing : 
started. As a result, the cast skin is never 
broken, so that even if some sub-surface por- 
osity is present, it is not exposed and, from 


a finishing point of view, is non-existent. 

Considering the reduction in machining 
costs, the lowered tooling costs and the lower 
finishing costs, there is a marked reduction 
in the final piece price. One, or at the most 
two, inspections are all that are now needed 
and rejects are practically eliminated. 

Finishing of the head rest is simply by 
polishing and anodizing since, being of alum- 
inum, no plating is required. The sequence of 
finishing operations after any initial light 
sanding that may be required is: 

1. Buff on a hard canvas wheel loaded 
with 120 grit Tripoli in grease. 

Buff on a sewed muslin finger wheel 

with 180 grit Turkish emery. 

3. Buff on a sewed muslin wheel with 
5% sewing °4 apart. Lea compound 
containing 180 grit silicon carbide and 
a lime nickel finisher is used as the 
polishing media. 

. Buff on a soft wheel using fine Trip- 
oli. 

. Dry buff on a soft wheel with a lime 

finisher. 

Clean by a five second dip in 5 percent 
sodium hydroxide solution at 160 F. 

7. Anodize by the Alumilite process. 

The above cycle of finishing results in a 
satin finish that matches, very closely, the 
finish of the stainless steel table top. 


2. 


6. 





Economical 


PRODUCTION 














5 


ZINC BASE ALLOYS OFFER GREATER FREEDOM 
OF DESIGN WITH LOWER COST OF PRODUCTION 


Zamak (zinc base) Alloys readily lend themselves to production jobs for ornamental castings of complex 
design. When polished and chrome plated, such castings enhance the appearance of automotive equip- 
ment in many ways. Grilles, trim, tail light assemblies, door handles and hood ornaments are only a 
few of the applications in which Zamak Alloys have proved themselves. 

Lavin’s full staff of metallurgical and foundry engineers is available for consultation to help solve any 
problems you may encounter in the die casting of zinc, aluminum and brass. Write for further details. 


R. LAVIN & SONS, INC. 


e Refiners of Brass, Bronze and Aluminum 
e Producers of Zinc Base Die Casting Alloys 


3426 S. KEDZIE AVENUE e CHICAGO 23, ILLINOIS 


REFPRBeeMT ATIVE S IN El ll aye Ci tte 
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SURFACE FINISHING 


Most precision metal molded parts receive some type 


of surface finish such as plating, organic coating, an- 
odic coating, or chemical coating. This section in- 
cludes information on the methods, processes and 


equipment used in these surface treatments. 


A Section 
Devoted to Die Castings © Investment Castings e Powder Metal Parts 


Specialized Permanent Mold Castings e Plaster Mold Castings 
Finishing of 





By KURT G. O. PINKE* 


ARREL finishing is play- 
ing an ever increasing 
part as an aid to the mass pro- 
duction of metal castings, 
stampings and forgings in 
modern technology. It is basic- 
ally a low pressure, random- 
motion honing process; used to 
remove heat treat scale, to de- 
burr, or to polish the surface 
of manufactured parts. Fun- 
damentally, the technique is as 
follows: 

A cylindrical or polysided 
barrel, which can rotate about 
its longitudinal axis, is filled 
to a specified level with an 
abrading or polishing media, 
and the parts to be processed. 
(On occasion no media is 
used). Water and chemical 
compounds are added to the 
load, and the cylinder is then 
rotated until the desired re- 
sults are achieved. 


How to select compounds 


for BARREL FINISHING metal parts 


the operator in the judicious 
choice of compounds, and to 
instruct him in their proper 
use, so that the best results 
may be attained from his 
equipment. It will also give 
him simple methods for an- 
alyzing these compounds, in 
order to determine their pri- 
mary ingredients, which will 
help him choose the best com- 
pounds from the many on the 
market. 

Barrel finishing compounds 
may be classified into five gen- 
eral types as follows: 

A. Abrasive compounds 

B. Deburring compounds 


C. Burnishing and color- 
ing compounds 


D. Degreasing compounds 


E. Secale and rust remov- 
al compounds 


Each of these groups of 
compounds must have certain 
cleaning, cutting or polishing 
properties, so that it may per- 
form the function for which it 
is designed. These special 
characteristics are obtained by 
the use of several ingredients 
in each compound with each 
constituent contributing a nec- 
essary property to the mixture 
as a whole. 

The scientifically compound- 
ed materials of today are 
greatly different from the old 
burnishing soaps of yesterday, 
and it behooves today’s barrel 


QUALITY CONTROL of barrel finishing com- 
pounds starts in the laboratory. The processor of 
metal parts can learn much from his supplier of 
equipment concerning proper materials, process 
cycles and techniques. 


It is readily discernible that 
several factors may be varied 
in this operation; for example, 
the type of media used, the 
level of the load, the size and 
speed of the cylinder, the type 
and concentration of the com 
pound used, ete., are all vari- 
ables. All these factors must be 
taken into account in order to 
achieve a desired finish, but it 
is especially important to 
choose the correct compound, 
and to use it properly, to ob 
tain cptimum results. 

It is the intent herein to aid 
Metal Finishing Research En- 


gineer, Honite Div., Minnesota 
Mining & Mfg. Co. 
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finishing operator to be aware 
of this, and choose his com- 
pounds accordingly. He cannot 
haphazardly pick any soap or 
detergent, and expect to 
achieve reasonably good 
results from them. In some 
few instances, of course, a 
soap or a detergent alone 
may perform satisfactorily, but 
in the largest percentage of 
cases this is not so. 

Often the operator is con- 
cerned about the inadequacy 
of his results, and lays his 
failure to everything except 
the right cause — the use of 
an incorrectly designed barrel 
finishing compound. Here is an 
examination of each of the 
various types of compounds. 
Simple analytical procedures 
are given later for the detec- 
tion of the various ingredients 
mentioned. 


Abrasive compounds 


The abrasive compounds are 
generally designed to cut or 
abrade the surface of metal 
parts. They will help smoothen 
the overall surface irregular- 
ities, and the ordinary skin 
effect or chill normally per- 
ceived in die castings, forgings, 
rough machinings, etc. The 
abrasion or “grinding” process 
is often preparatory to a sub- 
sequent burnishing procedure. 
These compounds are also 
sometimes used as deburring 
compounds. The two are quite 


ADEQUATE RINSING of media and parts be- 


similar except for the lack of 
abrasive in the latter. 

Abrasive compounds should 
at least contain: 


1. A non-lubricating detergent 


The cleaning action of this 
group should be obtained from 
a synthetic detergent and not 
a lubricating soap. It is not 
desirable to have lubricating 
materials as ingredients, be- 
cause they will act to slow 
down the cutting action of both 
the chips and the abrasive ma- 
terial used in this type of com- 
pound. 


2. An abrasive material 


As an accessory to the abra- 
sive chips, a hard fine abrasive 
substance should be present in 
the compound to supply sup- 
plemental cutting. Usually 
this is aluminum oxide, car- 
borundum, garnet or quartz 
fines. 

Care must be taken in using 
abrasive compounds on _ the 
lighter and softer metals such 
as zinc or aluminum, because 
an aluminum oxide or carbor- 
undum-containing compound 
will cause undesirable darken- 
ing of the surface, which is ex- 
ceedingly difficult to remove 
by further treatment. A com- 
pound containing a nearly col- 
orless abrasive, such as quartz. 
would be proper for these 
light metals. For harder met- 
als, e.g. heat treated iron or 


BARREL 


steels, it is better to use the 
faster cutting compounds con- 
taining aluminum oxide or 
carborundum, because surface 
darkening is usually not a 
problem. 

3. A rust-inhibiting chemical 

Rusting takes place very 
easily in most ferrous metals 
unless a moderately highly 
alkaline material, or other rust 
inhibiting chemical is added 
The usual materials added to 
prevent rusting may be borax, 
soda ash or sodium chromate, 
although there are a_ great 
many others which can be used 
for this function. 

These are the bases for most 
good surface cutting com- 
pounds. This group may con- 
tain other ingredients of one 
kind or another, but in general 
other additives may be con- 
sidered extraneous. 

The proper use of abrasive 
materials is as important as 
the proper choice of compound. 
This type of compound should 
be used with very low water 
level. A slurry should be made 
in a pail, adding compound to 
water until a mixture equiva- 
lent to a “slushy soup” is ob 
tained. This is the correct con 
sistency for this class of ma- 
terial, if it is to be used as a 
surface abrader. Just suffic 
ient “soup” is added to the 
load, so that the chips and 
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FINISHING is a versatile method for 
applying an almost unlimited range of surface 
finishes to metal parts on a mass production 
basis. 


tween abrasive and burnish runs is a requisite for 
good surface finish. Rinsing operation is illus- 
trated here. 
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BELLOWS-LOCKE DRILL UNIT COMBINES HYDRAULIC FEED, 
AIR-POWERED TRAVERSE, ELECTRICALLY DRIVEN SPINDLE 


BUILT-IN VALVE WITH MANUAL AND ELECTRICAL CON- 
TROLS, RUGGEDNESS AND COMPACTNESS FEATURE NEW 
Vs" ‘CAPACITY, 3” STROKE DRILL UNIT. 


p* ISION adjustable hydraulic controlled feed rate, coupled with rapid air-powered advance and retract, and 
a full 3” drilling stroke, make the Bellows-Locke Drill Unit an important component in tool-room-built 
special purpose machines. Feed rate is infinitely adjustable from 0” per minute up to the maximum speed of the 


air-powered movement as determined by the air line pressure used. 


The Bellows-Locke Drill Unit can be mounted horizon- 
tally, vertically, or at any angle. Its small size (21-1/16” 
long by 344” wide by 7-11/16” high) lends itself to space 
saving design. Used with a 1750 RPM motor, spindle speed 
range is adjustable from 690 to 4630 RPM through the 
Bellows Speed-Selector Pulley. (Motor and Speed Selector 
Pulley are optional. ) 


As standard, the unit is equipped with built-in direc- 
tional air valve with built-in solenoid, as well as manual 
start and stop controls, It is available with optional electric 
controls to provide deep hole drilling with automatic drill 
cleaning, or time controlled dwell. The Bellows-Locke Drill 
Unit can be factory equipped with any standard tapping head. 


The Bellows Co. 


AKRON, OHIO 


See your local Bellows Field Engineer or write direct for a copy of 
This special purpose machine at The Perry-Fay Co., the Bellows-Locke Bulletin, Address Dept.PMM-453.The Bellows 
Elyria, Ohio, uses 8 Bellows-Locke Drill Units to drill Co., Akron, Ohio. In Canada: Bellows Pneumatic Devices of Canada, 
twelve 7/32” holes in less than 1-1/2 seconds, Lid., 4972 Dundas St. W., Toronto 18, Ontario. 691A 
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parts are thoroughly coated 
with the mixture after a few 
revolutions of the barrel. 


These compounds may also 
be used as deburring com- 
pounds as well. They are then 
properly used with a higher 
water level, i.e., 2 to 4 inches 
below the load level. 


Deburring compounds 


The deburring compounds 
are designed to aid the media 
in removing machining burrs 
or casting flash. These com- 
pounds do not in themselves 
contribute directly to the de- 
burring process in the manner 
that abrasive compounds aid in 
surface finishing. They act 
merely to keep the parts clean. 
and in the negative capacity of 
not inhibiting the abrasive 
chips from a deburring action. 

In general the 
should be at least as follows: 


1. A soap or synthetic detergent 


The pH of these compounds 
vary from 8 to 10. It should be 
no higher; for while the com- 
pound may work on many met- 
als, there are some with which 
an unfavorable surface _ re- 
action may take place. This is 
especially true of the lighter 
metals, such as aluminum, 
magnesium or zinc. For fer- 
rous metals the higher pH of 
about 10 is desirable, since it 
acts as a rust inhibitor for 
work in the barrels. 








analysis | 


A soap or synthetic deter- 
gent aids in cleaning and rin- | 


sing, but the amount contained | 
compound | 


in this type of 


should be a relatively small | 


percentage, so that the viscos- 


ity of the solution will not be- | 


come too high, and so a mini- 
mum of lubrication 
place. A high viscosity would 
inhibit the mass movement of 
the load with a consequent les- 
sening of the deburring action, 


and a resultantly prolonged | 


cycle. 


2. An alkalinity controi 
chemical 


The alkalinity or acidity of 
a compound is an important 
factor in preventing a surface 
color degeneration Often the 
surface color is an unimport- 
ant consideration in a debur- 
ring process, but if subsequent 


burnishing is to be done it may | 
be difficult to remove an un- | 


desirable film that has been 
allowed to deposit by an im- 
properly designed deburring 
compound. 


PRECISION METAL MOLDING 


takes | 


With this new catalog you can eas ly se'ect the | 
right belt, disc, or cut sheet for any machine 


or hand abrasive operation—on metals, non- 


metallics, or wood. 


The recommendations given are complete 


product sizes, prices and packaging information, 
You'll also find a useful section telling who 
manufactures machines used with coated abra 


sives, and listing model numbers and belt sizes. 


i 
f 
; 


in | 
cluding grain sizes and types, backings, coatings, 


3. A chemical cleansing agent 
other than soap or synthetic 
detergent 


The primary cleansing agent 
should be a material like 
borax. This has the twofold 
action of working as a clean- 
ing agent, while retaining so- 
lution fluidity. It also performs 
as a buffer, so that the alkalin- 
ity of the solution will not be 
greatly changed by the intro- 
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Are you SURE 
youre using 


THE MOST 


EFFICIENT FINISH? 


if your production Involves 
finishing zinc, cadmium, 
aluminum or cuprous metals, 
"you owe it to yourself... 
- and your customers... 


for on any of these metals Iridite gives you a high per- 
formance finish at a low cost from a simple chemical dip. 


iF YOU WANT HIGH CORROSION RESISTANCE, 
you'll find an Iridite that will meet any military or civilian 


specifications for chromate finishing. 


IF PAINT ADHERENCE IS IMPORTANT, 
you'll find Iridite prevents underfilm corrosion and soap 


formation. 


OR, FOR BRIGHT, DECORATIVE FINISHES— 


investigate zinc plate and Iridite (Bright) for a chrome-like 
decorative finish with more corrosion protection than con- 
ventional chrome plating . . . or Iridite (Metcote) as a treat- 
ment for copper that eliminates the need for buffing in the 
copper-chrome system; produces a sparkling bright finish! 


Write for literature and send us samples for test process- 
ing. See “Plating Supplies” in your classified telephone 
directory or write direct. 


Aico Rescance P 


INCORPORATED 


. 


4004-06 E. MONUMENT STREET © BALTIMORE 5 MD 


dee Correston Protection and on Ferre 
West Coast Licensee: L. 4. BUTCHER 
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| duction of small amounts of 
acids or alkalies present in the 
water supply, or on the media 
from previous improper clean- 
sing. 

The correct use of deburring 
materials can shorten the time 
of the run considerably. Usu- 
ally a low water level is used 
with this type of compound 
from 2 to 4 inches below the 
load level, and just enough 
compound is used to keep the 
work clean. This is usually 
from '2 ounce to 3 ounces per 
gallon of water used. 

It is understandable that the 
compound-water ratios given 
herein are generalizations, and 
it is advisable to follow the 
manufacturers recommenda- 
tions for the proper usage of 
his specific product. 


Burnishing and coloring 
compounds 


In the strictest sense, burn- 
ishing and coloring are not 
synonymous terms. Prior to 
the introduction of barrel fin- 
ishing as a science instead of 
an art, the barrel finisher used 
two separate runs to obtain, 
first, a burnish or smooth sur- 
face and, secondly, a color or 
“surface purification” of his 
metal parts. Modern chemical 
technology has been able to 
combine these two operations 
into one by the use of suita 
bly prepared compounds. 

The burnishing and coloring 
process is not quite as simple 
as are the abrading or debur- 
ring procedures. In this opera- 
tion it is necessary to take into 
account the kind of metal be- 
ing finished. This does not 
mean that for every metal a 
special compound must be 
used, but it does indicate, for 
example that the most suitable 
compound for ferrous metals 
is not always the best com- 
pound for use on zinc or brass. 

The metal finishing engin 
eer has classified these metals 
into, roughly, three groups, ac- 
cording to their surface reac- 
tivity to various chemicals 
These groups are: 
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1. Ferrous metals 


2. Copper and its alloys, 
i.e., brasses and bronzes 

3. The “light” metals like 
aluminum, zine and 
magnesium and _ their 
alloys. 


Each of these groups of 
metals requires a_ specific 
type of compound to obtain the 
best burnish and color. It is 
true that general purpose 
burnishing compounds are 
available which ‘work’ for 
all these groups, but they are 
not completely satisfactory be- 
cause optimum finish is usu- 
ally not obtained from them. 


In general, the alkalinity or 
acidity of these compounds 
must be closely controlled by 
the proper ingredients so that 
a discoloration of the metal 
parts is not a problem. Cer- 
tain of these compounds also 
contain viscosity control chem- 
icals to “thicken” the water 
solution in order to retard the 
sliding action of the rotating 
mass and aid in proper burn- 
ishing. 

The burnishing and coloring 
compounds can be classified 
into three general groups. 
Ferrous metal burnishing 
compounds 

This group usually contains 
the following ingredients: 


1. A Tallow Base Soap 


A tallow base soap with a 
high titer should be used in 
this product to give a good 
volume of suds and to supply 
slipperyness or lubricitiy to 
the solution which is necessary 
for a good burnishing action. 
A high titer soap usually will 
give much longer lasting suds 
and consequent lubricating ac- 
tion because of the slower rate 
of solubility and resistance to 
metallic soap scum formation 
which may deposit on the 
parts. 

2. A Synthetic Detergent 


A small amount of synthetic 
detergent not only will aid in 
free rinsing of parts, but will 
help form finer soap suds 
which gives better surface 
cleansing. The use of a deter- 
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gent for suds in this group of 
compounds is valueless if it is 
used without a lubricating sub- 
stance such as soluble soaps or 
other types of lubricating ma- 
terials like methyl cellulose, 
wax emulsions, etc., because 
detergents, in themselves, do 
not supply the necessary fubri- 
cation. 


3. An Alkalinity Control 
Chemical 

It is imperative in ferrous 
burnishing and coloring to 


keep the solution alkaline (pH 
9-10.5) so that surface decol- 
orization and rusting will not 
take place. Thus, an additive 
supplying this necessary char- 
acteristic must be used. Usu- 
ally this is a substance like 
sodium silicate powder or 
soda ash which will give the 
necessary high alkalinity. 
4. A Buffer Chemical 

In order to maintain the nec- 
essary alkaline properties of 
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Good Barrel Finishing 
Costs Less with 


The Abbett Method 


It’s a fact! The Abbott Method of Barrel 
Finishing reduces costs because it features 
long-lived Abbott Burnishing Shapes. Made of 
selected carbon steel — deep 
hardened —tempered and 
polished to a mirror-like glass 
hard finish, Abbott Shapes make 
efficient contact on all sizes and 
designs of stamp- 

ings and castings. 

Abbott Burnish- 

ing Shapes last 

longer, burnish 

more parts and 

cost less in the 

long run. Used in 

Abbott Vertical Barrels they 
make an unbeatable barrel 
finishing combination! 








For Proven Performance .. . 
use The ABBOTT METHOD. 
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Tedious, hand or semi-mechanical finishing of 
precision parts takes time... costs money. 
With the original Roto-Finish process, using Roto- 
Finish machines, chips and compounds, one man 
can finish hundreds of parts at one time . . . to 
exact tolerances. The illustrated parts show the 
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that are now precision finished by the Roto-Finish 
process. 
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which can (and does) process parts to your speci- 
fications. The results we obtain are guaranteed 
to be duplicated in your plant. This sample proc- 
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| the solution, usually another 
chemical is added which acts 
as a buffer. The buffer has the 
characteristic of acting in con- 
junction with the alkalinity 
control chemical absorber for 
any acid or alkali which may 
be present as impurities from 
tap water, parts, or dirty chips 
and still permit the alkalinity 
control chemical to keep the 
solution at its intended pH. 
This substance is almost al- 
ways borax, although other 
substances can be used. 

There are certain ferrous 
compounds which are designed 
especially for use with stain- 
less steel. Tese products have 
special addjtives to prevent 
“greying”’ stainless steels 
which cannof be entirely over- 
come with the usual ferrous 
burnishing compounds. It is 
worthwhile investigating these 
compounds if stainless steels 
are a particular problem. 





Copper, brass and bronze 


| burnishing compounds 


This group may be further 


| divided into two kinds — the 
| alkaline type and the acidic 
| type. The alkaline compounds 
| for copper and its alloys are 


usually the same as the ferrous 
burnishing compounds except 
that they are not quite as 


| alkaline. In general, they do 
| not give as high a color as the 


acidic compounds although the 
burnish achieved is the same. 
The acidic compounds usual- 
ly give a brighter color than 
the alkaline compounds be- 
cause of the cleansing charac- 
ter of the acid present and 
the burnish achieved is sim- 
| ilar to the alkaline type. 
A properly designed acidic 
compound usually contains the 
| following: 


1. A Synthetic Detergent 


It is necessary to use a syn- 
thetic detergent in acidic com- 
pounds to supply cleansing be- 
cause all conventional soaps 
are decomposed by acids. Not 
all detergents, of course, are 
stable in acid solution so that 
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the correct kind must be 
chosen which will give the re- 
quired cleaning action over a 
period of several hours. 


2. An Acidic Material 


An acid which is not too 
strong will help keep the sur- 
face of copper alloys free from 
darkening. Usually the acids 
used are organic materials 
such as critic or oxalic acid, 
although many other kinds are 
in use. These organic acids will 
supply the necessary acidity 
without etching as many inor- 
ganic acids may do. 


3. A Lubricating Chemical 


In order to achieve a good 
burnish, it is required that the 
solution in the barrel have 
lubricating properties. Ordin- 
ary synthetic detergents do not 
supply this lubricity, as do 
soaps, so that it is necessary to 
add certain products which 
will give this property. These 
can be substances like methyl 
cellulose, carboxymethylcellu- 
lose or wax emulsions which 


supply soil suspension and vis- 
cosity to the water solution as 
well as provide lubrication. 


Other substances may be 
added which act as “solution 
purifiers’. These _ solution 
purifiers act to absorb ion im- 
purities in the water which 
may discolor the metal sur- 
faces. In most instances, these 
latter chemicals are not added 
because of the expense in- 
volved, but they are well 
worth the extra money. 


Zinc, aluminum and mag- 
nesium burnishing compounds 


This group of compounds 
may contain a great variety of 
ingredients. There has been 
continual experimentation 
with this special type of ma- 
terial because very few com- 
pounds of this kind will give 
satisfactory results with all the 
metals of this group. Often a 
slight modification of a zinc 
alloy may be sufficient to 
make a given compound in- 
compatable with it and pro- 
duce a consequent surface 


darkening. In general, it has 
been found that the simpler 
this type of compound remains, 
the more satisfactory it will 
be for all the materials on 
which it may be used. The fol- 
lowing is a typical analysis of 
this group and has been found 
by experience to work quite 
well, 


1. A High Titer Soap 


High titer soaps provide the 
necessary lubricating and 
cleansing action which is 
necessary for a good burnish 
on this group of metals. The 
high titer soaps, in general, 
have a very slow breakdown 
rate, and, thereby, long burn- 
ishing runs are possible with 
consequent low micro inch fin- 
ishes for the metal surfaces. 


2. An Alkalinity Control 
Chemical 
Zinc, aluminum and mag- 
nesium alloys require pH’s 
which are just moderately alk- 
aline so that undesirable cor- 
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PLATE SMALL PARTS IN A BIG WAY 
with the DANIELS OLS 


For plating die 

castings, stampings, 

screw machine parts, 
castings or any small 
parts in bulk, this Daniels 
OLS Oblique Plating Barrel 
is unsurpassed. 


Our barrels can do the best 

job for you—Write today for our 
new illustrated catalogs which 
explain why. 


in unloading position 


DANIELS PLATING BARREL & SUPPLY CO. 


MANUFACTURERS and DISTRIBUTORS 
Electroplating and Polishing Equipment and Supplies 


129 Oliver Street, Newark 5, N. J. 
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The Greatest Finishing Story Ever Told! 
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Six years ago Almco Supersheen was a new name in the 
barrel finishing industry. Today it’s the world’s most complete 
and /argest selling line of barrel finishing equipment and ma- 
terials. Re-orders from large and smal! manufacturers have 
made this remarkable growth possible. 

Almost all types of metal parts are now being deburred and 
finished at sensational cost savings with Supersheen Advanced 
Speed Finishing. 


















































IN A REVIEW OF 10 TYPICAL ALMCO SUPERSHEEN 
Leading Business Machine Mfgr, INSTALLATIONS, finishing costs averaged 80.1% less than 

SHIPMENTS ; dere former methods—from 48%on a threaded cast iron pipe “T” — 
Oate MODEL NO. Ord ainal F a " to a 95% savings on a steel trigger with intricate configurations. 
6/30/52 he The coupon below will bring you full information about 
equipment prices, processes and free services. 












































NAME™“Leading Appliance, Radio & 7, V. Mf * NAME 


al Ord ON 
MODEL NO. A 86 e original P REQUEST 


DB=8 













































































ALMCO SUPERSHEEN 
Dep't p.#Albert Lea, Minn. 





FR EF 22 PAGE BOOKLET 

NEW REVISED EDITION 
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Almco SUPERSHEEN Equipment pays for itself in as little as two 
months! A single-unit replaces from 2 to 12 men. Savings up to 95% 
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Send coupon today for your FREE copy. 
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rosion will not take place. The 
pH range for these compounds 
should be between 7.5 and 8.5, 
and this may readily be ac- 
complished by the proper com- 
bination of substances like 
borax and boric acid. In most 
instances, it is not imperative 
that these additions be made 
because properly chosen soaps 
will provide the required pH. 


3. A Cleansing Agent Other 
Than Soap 


Often it is desirable to add 
sbstances such as pine oil 
which act as cleansing agents 
and perform as emulsification 
agents. Emulsions, in general, 
will give better surface cleans- 
ing than a soap alone. 

There are many other addi- 
tives and ramifications pos- 
sible in this type of compound, 
and it would be impossible to 
completely describe this here. 
Needless to say, the operator 
should take care that he does 
not ‘use an acidic compound 
nor one which is too alkaline 
because this would give him 
very severe etching or surface 
darkening on the zinc-alumin- 
um magnesium group. It is pos- 
sible to release gases from this 
group by using acidic com- 
pounds with resultant barrel 
or personnel damage if suffic- 
ient pressure is built up. 

The proper use of burnish- 
ing compounds has been de- 
batable for many years. Some 
authorities proclaim the use 
of low water level as more 
ideal, and others say nothing 
will do but a high water level. 
It has been observed from 
many field tests and labora- 
tory experiments that para- 
doxically both of these theories 
are correct. It is correct to use 
a low water level (from three 
to six inches below the load) 
for burnishing and coloring, 
provided that the compound 
used contains a thickeninz or 
viscosity control agent which 
will cause a “hanging to- 
gether” of the mass in the bar- 
rel and will supply the extra 
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=== American Cuemicar Paint Company 
AMBLER (aa PENNA. 


Technical Service Data Sheet 


Subject: INDEX OF ACP CHEMICALS FOR METAL 
PRESERVATION AND PAINT PROTECTION — 





OPERATION 





Cleaning 


Preparation for ‘Painting " 


ALUMINUM 


| Protection from Corrosion 


ACP CHEMICAL 


"*DEOXIDINE” 

**DURIDINE” 

**ACP RIDOLINES AND RIDOSOLS" 
*TALODINE™ 

**DURIDINE"’ 

**DEOXIDINE"* 

**ALODINE”’ 





Lf rightening | 
Clean ing 


Cleaning for Painting 


(Corrosion Prevention 
j Soldering Flux 


“ACP BRIGHT DIP”* 
““DEOXIDINE”’ 

**DURIDINE”’ 

“ACP RIDOLINES AND RIDOSOLS”’ 
**DEOXIDINE”’ 

“CUPROTEK 

““CUPROTEK"’ 

**FLOSOL” 





| Brightening 
Cleaning 


Cleaning for Painting 


| Coating Stee! with Copper 
Corrosion Prevention 

Scale Modification 
Soldering Flux 
Stripping Copper Cootings 


COPPER, BERYLLIUM, 


= 
= 
. 


**ACP BRIGHT DIP’’ 

“DEOXIDINE” 

**DURIDINE"’ 

**ACP RIDOLINES AND RIDOSOLS" 
**DEOXIDINE”’ 

“CUPROTEK”’ 

**CUPRODINE"” 

“CUPROTEK"™ 

“RIDOXINE”™ 

“FLOSOL™ ; 
ACP COPPER STRIPPING SOLUTION” 





Cleaning 


| Corrosion Proofing _ 

| Paint Bonding 
Phosphate Coating, in Preparation for 

Painting a - 

Soldering Flux 


ZINC, AND CADMIUM | AND COPPER ALLOYS 


GALVANIZED IRON, 


**DURIDINE”’ 
**ACP RIDOLINES AND RIDOSOLS” 


**ZINODINE”’ 
**ZINODINE” 


“LITHOF ORM" ___ 
**FLOSOL” 





Chromate Coating, in Preparation for 
Painting _ 

| Cleaning ” 

‘Cleaning for Painting 


| Coating with Copper 
| Drawing and Extrusion 


Paint Bonding 





| Paint Stripping 
Phosphate Coating, in Preparation for 
Painting 


IRON AND STEEL 


Phosphate Coating, to Protect Friction 

as 

| Pickling with Inhibited Acids 

| Rust Prevention for Unpainted Iron _ 
Rust Proofing 


| Rust Removal—Brush, Dip, or Spray 
Soldering Flux 


|“ PEROLINE” 
“PERMADINE™ 


**CROMODINE” 

“ACP RIDOLINES AND RIDOSOLS” 
“DEOXIDINE” 

““DURIDINE”’ 

**CUPRODINE” 

““GRANODRAW” _ 

**CROMODINE” 

“‘DURIDINE”’ 

*“GRANODINE” 

**PERMADINE” 
**THERMOIL-GRANODINE"’ 
**CAUSTIC SODA AND SOLVENT NO. 


“‘DURIDINE”’ 
*“*“GRANODINE” 
“*PERMADINE”’ 
**THERMOIL-GRANODINE”’ 


**THERMOIL-GRANODINE”’ 
“RODINE” : 


““THERMOIL-GRANODINE” 
“*DEOXIDINE” 
"“FLOSOL” 





Cleaning 





Pickling 


**DURIDINE”’ 
“ACP RIDOLINES AND RIDOSOLS”’ 


“*RODINE (M-200)"’ 





|MAGNESIUM 


| Cleaning 


Coating with Copper 
Pickle Polishing 


**DEOXIDINE”’ _ 
“CUPRODINE” | 
"RODINE”’ 





Soldering Flux 





STAINLESS, 
STEEL 








"FLOSOL™ 








WRITE FOR DESCRIPTIVE ‘FOLDERS ON THE 
ABOVE CHEMICALS AND FOR INFORMATION ON 
YOUR OWN METAL PROTECTION PROBLEMS 
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winen youl HINA of 


FASTENERS 
think of CENTRAL... 


C E My T R AL MAKES EVERY TYPE FOR ALL DIE-CASTING ASSEMBLIES! 


DRIVE SCREW 


TYPE 
wrap? 


idatianieae 


TYPE ‘1’ THREAD CUTTING 


Better for metal where a thread cutting 
action supercedes thread forming. Type 
“1”? Central Thread Cutting Screws drive 
with minimum torque to form a perfectly 
mated thread and a tight fit. Inter- 
changeable with standard machine screws. 


TYPE "23" THREAD CUTTING 


Note the wide thread cutting slot that 
works better in softer metals such as 
aluminum and zinc, or in harder metals 
where the wide slot affords better cutting 
advantages. 


TYPE 25" THREAD CUTTING 


Here the exclusive wide flute cutting slot 
combines with a specially spaced thread 
for low driving torque, high resistance to 
stripping and extra-free cutting action. 
Ideally suited to soft metals and plastics. 
Write for full details. 


— 


"You Can 


7 


CHICAGO, HL 


< 


Depend 


2. 


TYPE ‘‘A’’ TAPPING SCREWS 
Pointed and augur-like, the Central Type 
*“*A”’ Tapping screw pulls and forms 
thinner (.015” to .050”) sheets of metal 
into a matching threaded section from 
punched, drilled, or nested holes. Avail- 
able with slotted, Phillips, clatch or 
hexagon heads. 


TYPE ‘'B’’ TAPPING SCREWS 
Die-pointed and augur-like for thicker 
metal (.050” to .200”), Central Type “B”’ 
Tapping Screws pass through a hole in 
one piece, form their own threads to lock 
both parts securely. For porous castings, 
non-brittle plastics, fibre and asbestos 
materials. 


TYPE ‘'C’’ TAPPING SCREWS 
Recommended for general use in metals 
from .030” to .100” thickness. Standard 
pitch thread interchangeable with stand- 
ard machine screws. Ideal for chip-free 
assemblies. Second assemblies can be 
made on projected end of the screw. 


KEENE NW 


wat 


_ 


° 
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au 
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CENTRAL SCREW COMPANY 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 


3028 E&. ELEVENTH ST., LOS ANGELES 23, CALIF. © 149 EMERALD ST., KEENE, N.H 
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Selecting barrel compounds — cont. 


lubrication necessary for the 
more active sliding action of 
the mass. 

On the other hand, should a 
compound not contain mater- 
ials which increase the viscos- 
ity, it is more desirable to use 
a high water level of four to 
ten inches above the load. 
Degreasing compounds 

The degreasing compounds 
are used to remove grease and 
oil from the parts in a barrel 
tumbling procedure. They are 
usually highly alkaline in nat- 
ure, although this is not im- 
perative. There are several 
types of degreasing compounds 
which may be used in a bar- 
rel, among them being: (1) 
emulsion cleaners, (2) emulsi- 
fiable solvent cleaners, and 
(3) the alkaline type clean- 


ers mentioned earlier. 5 e 8 
From an economic stand- 9 Inls - 


point, it is best to use only 


alkaline type cleaners in the 
barrel, although, in general, oe { 
they will not do as good a * 


cleaning job as will emulsions 


or emulsifiable solvents. The YES! New Super Honite gives a better finish 


alkaline type cleaner will be 
the only one considered below. 

They usually cannot be used 

with aluminum, zinc or mag- 
nesium because of their high 
pH and the sequential discol- 
oration which they cause. They 
should contain the following 
ingredients: 

1. A good synthetic de- 
tergent or fast dissolv- 
ing soap to emulsify 
the greases and oils. 

An _ alkaline cleaner, 
such as soda ash, sodi- 


—faster—than any other barrel finishing 
abrasive. That’s because it’s the world’s 
toughest abrasive chip—engineered for grind- 
ing and burnishing to a high luster finish. 
Does it in jig time, too, because chips don’t 
crumble or pulverize to slow the job. 

So remember, for a better finish—in 
record time—specify Super Honite. No 
other chip cuts faster—no other chip cuts 
as long! 


TOUGHEST NATURAL CHIP! Use Regular 
Honite for close tolerance work or minimum 
removal of metal. No other barre! finishing 
abrasive—not even granite—retains its 
edge as long as Regular Honite. 


pe oe eae en araner ener aner as aner eran eran} 


um silicate or borax, to 
assist the soap in its 
emulsifying action and 
act as grease ‘dissolv- 


” 


ers 


WRITE TODAY for your free copy of “3M Barrel Finishing” 

. it's filled with helpful information for increased effi- 
ciency, lower costs. Address Minnesota Mining & Mfg. Co., 
Dept. PM .43, St. Paul 6, Minnesota. 


A peptizing agent so 
that the heavier greases 
and oils will first be 
broken into smaller 
particles so that the de- 
tergent and alkaline 


cleaner can act upon Ld 


"his is ace - Made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also makers of 
them. 1 his Is accom “Scotch” Brand Simeumeaeneliies Tapes, “Scotch” Sound Recording Tape, “Un 
derseal” Rubberized Coating, “‘Scotchlite’” Reflective Sheeting, “Safety-Walk”’ 
Non-slip Surfacing, 3M" Abrasives, "3M" Adhesives. General Export: 122 EF 
continued on page 118 42nd St., New York 17, N. Y. In Canada: London, Ont., Can 
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NEW PRODUCTS 





ABRASIVE BLAST UNIT FOR DIES 


FEATURES: Liquid abrasive blast machine designed 
to clean, finish, burr, blend or etch dies, molds, tools 
and other parts. Versatility claimed for unit, handling 
abrasives from 60 to 5000 standard screen size with 
fast changeover. Size particles, distance between 
nozzle & work, supply of air pressure can be varied 
to produce results desired. 


SPECIFICATIONS: Liquid slurry is drawn up by 
siphon injection & propelled from blasting nozzle by 
high velocity air stream. Only moving part within 
cabinet is the blower used for ventilation. Conse- 
quently, there are no critical wear points that 
might need servicing. 


Said to effect any desired finish on flat or irreg- 
ular surface, retaining sharp edges; metal removal 
can be held to .0001. Work is held in one hand or 
inserted on work table. Full control over operation 
is by means of padded knee pedals governing 
flow of slurry and the cleaning of the light. 

Jet Blast machine, manufactured by 
R. W. Renton and Co. 


For additional information Circle No. 196 
on the Reader Service Card 


AIR IMPACT PRESS FOR 
RIVETING, ASSEMBLING 
FEATURES: Light duty, high speed press is suited for 
marking, assembling, staking, riveting operations. 
Automatic controls permit high production rates. 
SPECIFICATIONS: Gets up to 10,000 strokes per 
hour, pressure obtainable up to 8 tons from 100 lb. 
airline widely adjustable. Permits variations in ma- 
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For additional information on these 
products circle key number on reader 
service card bound in this issue. 


terial thickness and holds impression depths to any 
desired tolerance. 
Cadillac “52”’ Air Impact Press, manufactured by 
Cadillac Stamp Co. 
For additional information Circle No. 197 
on the Reader Service Card 


UNIT PERMITS SHORT RUNS OF 
SMALL DIE CASTINGS 


FEATURES: Zinc die casting machine designed for 
smaller castings and short runs to fill needs of man- 
ufacturer who does not need big machine, but wants 
fast cycling. Also economical for short run work. 

SPECIFICATIONS: Capacity is 1% lbs.; machine is 
air-operated and is capable of free cycling speed in 
excess of 1000 shots per hour. Easy set-up & oper- 
ation makes inexpensive single cavity dies practical. 

Electronically controlled panel; 10x10x2'2 inch die 
blocks, 4 tie bars, semi-automatic cycling with ad- 
justable timing dwell on opening & closing of the 
toggle, are additional features. 

Other specs: die thickness standard two halves 

— 5”, max. 7”; die locking pressure 20 tons; dic 
opening 4”; pot capacity 275 lbs zinc; operating air 
pressure 100-125 psi; electric power 110-125 v AC; 
weight 2000 Ibs; height 66”; width 27”; length 80”. 

ABC Die Casting Machine Co. 


For additional information Circle No. 198 
on the Reader Service Card 


VERNIER CALIPERS HAVE HANDLING EASE 

FEATURES: Redesigned vernier calipers reported to 
have improved handling ease, convenience & accur- 
acy; have fitted, adjustable vernier plates, both 
measuring scales on face of the tool, and double- 
spaced vernier graduations. 

SPECIFICATIONS: Highest grade, hardened too! 
steel construction; tightly-fitted slides are smooth- 
moving, scales graduated in .025 increments. 

Homestrand, Inc. 

For additional information Circle No. 199 

on the Reader Service Card 
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BIAS SISAL 


with 
PERMANENT 
STEEL CENTERS 





ae Exclusive ‘‘Permanizing’’ permanentiy 

locks together the fibres of ALL-NEW, specially woven, NEW PATENTED 

bias cut sisal. Reduces fraying, prevents excessive “CENTERLESS” TYPE 

hardness, gives a perfect finish on every job. Permits provides extra savings 

AMERICAN Bias Sisal Buffs to replace many grease through cooler running 

wheel operations. and ‘'Pre-Assembly’’ 
Air-conditioned steel center gives cooler running at change-over. 

faster speeds, increases machine output, makes buffs frre, 

wear up to twice as long! hh nae WRITE FOR FREE 
Also available with Air-conditioned, Permanent Card- Ae BUFFING CALCULATOR 

board Center — telis what buff to use 


for every job. 
“For the Job that's TOUGH... Use an AMERICAN BUFF” 


AUTOMATIC BUFF CO. jaX ; } 33 C Chicago 16, Illinois 
MARIO), Mela MOOUCH HM “UY \ @ Cuming CAlumet 5-1607 
Uf 


For additional information Circle No. 39 on the Reader Service Card 
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THIS SAVING HAS BEEN 


OVER $1,000 A MONTH 
No. 95 HAS CUT 


OUR CLEANING REJECTS 
BY MORE THAN 90% 


CRYSCOAT 





DOES A FINE JOB COATING 


90 MM. SHELLS STEEL GEAR PLATES 


LOOK LIKE MIRRORS 


We help our customers 
write success stories 


Every day 200 Oakite Technical Service Represen 
tatives use Oakite cleaning materials and methods 
to help thousands of Oakite customers accomplish 
metal-cleaning jobs that are important parts of big 
production operations. 

When a busy customer sends a few words of ap 
preciation, we treasure those words as a success sen 
tence that we have helped write in his suc 
Here are brief explanations of the success sentences 
quoted above: 


After 6 months use of Oakite Special Protective Oil 
for preventing rusting, this manufacturer of precision 
steel parts estimated savings at more than $6,000. 


The use of Oakite Composition No. 95 for con- 
ditioning zinc-base die castings before plating cut 
cleaning rejects for this hardware manufacturer and 
showed other “‘very fine advantages.”’ 

Oakite CrysCoat HC put a heavy phosphate coating 
on 385,000 shells with “absolutely no trouble” 
according to a munitions maker, who added that 
“maintenance and control are very easy.”’ 

For burnishing, “Oakite Composition No. 3 is here 
to stay” says this maker of aircraft instrument parts, 
who adds “Pinions are polished to the roots of the 
gears. Magnesium parts are brilliant.” 


How about your success story? We’ll be glad to tell 
you how we can help. Just drop a note to Oakite 


Products, Inc., 34G Rector St., New York 6, N. Y. 


Ask for our booklet “Some good 

things to know about Metal 
Cleaning.” It discusses our methods for: Some good things 
te know abovt 


Metal Cleaning 


Tank cleaning Pre-paint treatment 


Machine cleaning Burnishing 
Electrocleaning Paint stripping 


Pickling, deoxidizing Rust prevention 


OAKITE 


yict 


4, 
“RIALS « mernoos * 


Technical Service Representatives in 
Principal Cities of U.S. and Canoda 





| factured by Hayes Engineers, Ltd., 


NEW PRODUCTS — cont. 


LEAD SCREW FOR MULTIPLE HEAD TAPPING 
FEATURES: Economical, multiple-tapping of 2 or 
more small holes can be done with lead screw pro- 
tection by means of this self-contained unit, even 
when tap sizes, pitches or both are different. 
SPECIFICATIONS: Self-contained lead screw mul- 
tiple tapping unit consists of reversing head, a 3- 
spindle multiple head and a fixture; taps two 0-80 
holes in aluminum. The lead screw, having fast pitch, 
runs slower than the taps and is completely en- 
closed during operation for precision and long life. 


Ettco-Emrick self-contained lead screw multiple 
tapping unit manufactured by Ettco Tool Co., Inc. 


For additional information Circle No. 200 
on the Reader Service Card 





THINNEST ROTARY DIVIDING TABLE 
FEATURES: Claimed to be thinnest rotary dividing 

table in the world to give more capacity under the 

tool on milling, drilling & jig boring machines. 
SPECIFICATIONS: Each table supplied with in- 


| spection certificate showing max. error through 180° 


to be .00025. All castings are heat treated & sea- 
soned; Worm of hardened steel is fitted into an ec- 
centric quill assembly to enable it to be disengaged; 


| Dead-stop is fitted to allow the worm to be re-en- 


gaged in correct position; Supplied in lined case. 


Hayes “‘Wafer-Thin” rotary dividing table, man- 
England, & 
distributed by British Industries Corp. 


For additional information Circle No. 201 
on the Reader Service Card 


IMPROVED CENTERLESS BUFF 


FEATURES: Rigid steel ring which securely grips the 
buff cloth in its channel is designed to retain strength 


| & perfect circumference. 


SPECIFICATIONS: Pre-assembly of the automatic 
centerless buff is accomplished with 2 tubes, each 
welded inside an automatic buff flange. One tube 
fits telescopically into the other, and the set-up of 
buffs is tightly secured between the 2 flanges. 

Regularly spaced buff plates for ventilation are 
securely held by steel gripper teeth on the ring, and 
radiate from the center. Specially designed air vent 
plates are available for controlled ventilation. 


Automatic centerless buffs, manufactured by 
American Buff Co. 
For additional information Circle No. 202 
on the Reader Service Card 
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USEFUL LITERATURE 


To receive copies of the publications 
described here circle key number on 
reader service card bound in this issue. 





PROCESSES 


Iron Cores Produced From Powdered Iron: 137 
In a 24-pg. booklet, Pyroferric Co. gives a full pres- 
entation on iron cores produced by powder metal- 
lurgy. Table of contents shows how cores are manu- 
factured, electrical properties, design considera- 
tions, insert cores, threaded cores & cups, inspection 
& test procedures, information for purchasing 
agents, and other sections. 


Vacuum Die Castings in Nickel-Aluminum-Bronze 138 
A complete case history report in Vol. 6, No. 1 of 
Nickel Topics published by International Nickel Co., 
Inc., gives much interesting data on the use of a 
nickel-aluminum-bronze alloy formed by casting in 
a die under vacuum. The parts described are made 
by Aurora Metal Co. for Bausch & Lomb. Table of 
physical properties compares aluminum-bronze 
alloys with and without nickel 


MATERIALS & EQUIPMENT 


Preventing Galling at High Temperatures: 144 
An anti-scuffing paste and other molybenised lubri- 
cants for special operating conditions such as high 
temperature lubrication, are covered in 2 pieces of 
literature available from Ragosine Oil Co. Ltd. of 
London. 


Large Wall Chart of Commonly-Used Metals 145 
An unusual metals chart showing compositions of 60 
different closses or types of commonly used metals 
and alloys in industry has been prepared by Sam 
Tour & Co., Inc. Chart measures app. 16x34” and a 
2-pg. explanatory piece accompanies the chart. 


Non-Pulsating Air Supply for Fuel Combustion: 146 
A centrifugal pressure blower useful for supplying 
non-pulsating air for gas or oil combustion is the 
subject of a loose-leaf-punched catalog from Eclipse 
Fuel Engineering Co. In Catalog K-100, they show 
methods of installing, piping layout, rotor construc- 
tion and all dimensions and specifications. 


Burner Tips & Heads: 147 
American Lava Corp. offers a new bulletin giving de- 
tails & specs on standard Alco burner tips and 
heads. Physical characteristics are given. Includes 
gas burner tips, radiant burner heads, carbon black 
tips, pilot tips, spuds, caps, removable discs & rings 


Special Die Casting Lubricants: 148 
Die casting die lubricants and the special die casting 
uses for each, are reported in a folder from E. F 
Houghton & Co. Lubricants are suggested for 
various metals, temperatures and type of casting 
problem. 
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Dial Bore Gages: 149 
Fast, accurate measurement of small bores and in 
ternal grooves is reported in a leaflet from Rimat 
Tool Co. giving specs and illustrations of their new 
dial bore gages 


Production Drill Press: 150 


A production model drill press designed for multiple 
operations involving drilling, tapping, reaming, 
burring & chamfering is the subject of new literature 
put out by South Bend Lathe Works 


Anti-Seize Lubricant: 151 
Molylube anti-seize lubricant that does not melt at 
temperatures above 600F is reported by Bel-Ray 
Co., Inc. Said to prevent seizing & galling and also 
protecting against corrosion 


Determining Flow Rate of Air or Gas: 152 
Bulletin from Waukee Engineering Co. announces 
new line of flow meters for indicating flow rates of 
air & industrial gases. Available in 11 sizes. Meter 
has built-in calibration for specific gas to be mea 
sured. 


Core & Mold Ovens: 153 


In newly issued bulletin 53CM, The Carl Mayer Co 
presents a line of core & mold ovens, including rack, 
car, vertical, horizontal monorail, rolling drawer, 
portable and special ovens. Heat treating furnaces 
& ingot mold dryers are also included 


Producing a Perfect Thread: 154 
A threading tool which is said to produce a perfect 
thread independent of operotor skill is reported in 
a new bulletin from Rivett Lathe & Grinder, Inc 


Casting for Machine Parts: 155 
A new 6-pg folder describing Colmonoy castings for 
machine parts that must resist wear, corrosion, im 
pact, indentation & high temperature is now avail 
able from Diamonds & Tools, Inc 


Hydraulic Copying Machine: 156 
A new Bondycop hydraulic copying machine for 
use on milling machines has been announced in lit 
erature from Morey Machinery Co., Inc. Unit permits 
machining of complicated shapes 


Chilling for Alloy Steel Heat Treating: 157 
Sub-Zero chilling for alloy steel heat treating, metal 
stabilization, gas dehydration and parts & materials 
testing is explained in a new 12-pg brochure from 
Sub-Zero Products Co 


continued next page 





USEFUL LITERATURE cleaning compounds for electro- 
plating shops. It includes non- 
continued from page 109 electrolytic and electrolytic clean- 
ing compounds, as well as refer- 
7 ence to barrel finishing, aluminum 
cleaning, safety & first aid, and 

conversion factors 





Recommended procedures for . 

Barrel Finishing: 165 Buff Bulletin: 7 
In a barrel finishing bulletin issued Hanson-Van Winkle-Munning Co 
by Wyandotte Chemicals Corp., has released a new 12-pg bulletin 
recommended procedures for the on disc-type buffs for cutting & 
bulk finishing of various types of coloring. Text tells when to use & 
metal parts is offered. Description how to specify pieced buffs, full 
of the process and operations disc buffs & ventilated buffs. 


which can be accomplished are  Air-Inflated Contour Wheel: 168 


also part of the publication A contact wheel for abrasive belt 


Cleaning Compounds for grinding, introduced in a folder 
Electroplaters: 166 from Nu-Matic Grinders,  Inc., 
A pocket-size booklet from Mag- features a rubber, air-inflated 
nuson Products Corp. is devoted to drum which follows the contour of 





ADHERES to almost any metal 
INVISIBLE on all of them 


DULAC Clear Universal Lacquer #462 —a single water-white lacquer with 
remarkable adhesion to practically all metals. Finishing shop after finishing 
shop* reports that this M & W lacquer can be applied with equal success 
to just about any metal—and that it’s invisible when applied. AND... tests 
conducted by an unbiased laboratory show that DULAC #462 withstands 
salt spray and weatherometer tests for longer periods than ordinary lacquers. 
DULAC #462 forms a tough, lasting protective film that resists heat, cold, 
weather, stain, perspiration. It cuts inventories, because one lacquer 
handles so many metals. It cuts production time, because it dries out of 
dust in 5 to 10 minutes... hard in an hour. Applied by spray or dip. 


*Nomes on request 
PIONEERS IN 


PROTECTION For complete information, write for Technical Data Bulletin $110. 


MAAS & WALDSTEIN 212) MeCARTER HIGHWAY 

jp NEWARK 4, NEW JERSEY 

Mies; 1658 Carole. Chicago 12,» Pci Cas Or: Sith. 10751 Voice Be, Las gales 34, a 
MANUFACTURERS OF INDUSTRIAL FINISHES 
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irregular shapes. Different pres 
sures in the rubber drum, and dif- 
ferent band grits, can produce 
varied surface finish 


Use of Rectifiers: 169 


A brochure explaining the appli- 
cation of rectifiers to various op- 
erations has been made available 
by American Rectifier Corp. Ques- 
tion-and-answer folder is devoted 
to queries most frequently re- 
ceived 


Data Card on Alodine: 170 


Compact source of information 
about Alodine, a non-electrolytic 
surface conversion coating for 
aluminum, is contained in a single 
Chemical Paint Co. data card. 


Compressed Air Power in 


Industry: 171 
A 33-pg pamphlet containing 63 
illustrations has been prepared by 
The Compressed Air and Gas In 
stitute devoted to “Compressed Air 
Power in Industrial Production.” 
Pamphlet presents information on 
air power usage :1 many uses, in- 
cluding drilling, grinding, molding, 
die casting and others. 


Protective Coating in Tape Form: 172 


An 8-pg booklet from The Tape- 
coat coal tar protective coatings 
supplied in tape form 





NEW PRODUCT BRIEFS 


INDEXING CENTERS for small 
precision work manufactured by 
South Bend Lathe takes stock up 
to 5” diam. x 6” length. Useful 
for dividing, making splines, 
flutes & gears, as well as milling, 
shaping & grinding squares, hexes 
or odd angles. 


ELECTRIC IMPACT WRENCH 
handles up to 7%” nuts & bolts, 
weighs 163% Ibs. and has spindle 
speed of 1800 rpm. Pistol grip 
with detachable side handle, die 
cast aluminum housing, heavy 
duty gears, forced draft vent- 
ilation. Built by Mall Tool Co. 


HOSE COUPLINGS and fittings 
designed to be coupled or un- 
coupled in half a second or less 
offered by Hose Accessories Co. 
Work equally well on air, water, 
gas, oil, hydraulic or steam lines. 
Spring locked to prevent acci- 
dental uncoupling. Handles work 
pressures to 2,000 Ibs. in hydrau- 
lic service. 


CORROSION-RESISTANT GAS- 
KETING from U. S. Stoneware Co. 
described in new literature 
giving basic compositions & phys- 
ical characteristics of Tygon 
gasketing. 
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ASTE MEETS 

A panel discussion on “Hard 
to Machine Materials”, reports 
of special research on grinding 
of geometric sections and a 
tour of the new million-dollar 
machine tool laboratory of 
Purdue University at Lafay 
ette, Indiana, will feature the 
Tool Engineering Conference 
at Purdue on April 18, spon- 
sored by Indiana chapters of 
the American Society of Tool 
Engineers. 

The one-day technical con- 
ference for the 1,000 members 
of the six Indiana ASTE chap- 
ters is in line with the nation- 
al education program of the 
25,000-member, 104 chapter 
national technical society 
which has chapters in both the 
United States and Canada. 

Speaker for the noon lunch- 
eon and toastmaster for the 
evening dinner will be Roger 
F. Waindle, national first vice- 
president of ASTE and vice- 
president of the Cannon-Mus- 
kegon Corp. of Muskegon, 
Mich. 


METAL POWDERS, METAL 
ABRASIVES & METAL PIGMENTS 

A new 250-page indexed 
book, known as the “MD Blue 
Book”’, has just been issued by 
the Metals Disintegrating Co., 
Inc. manufacturers of Metal 
Powders, Metal Pigments and 
Metal Abrasives. 

Thoroughly indexed, this 
book contains authoratative in- 
formation on all of the com- 
pany’s products. In addition a 
separate section gives technical 
data and computations rela- 
vant to the various products. 

The section on metal pow- 
ders is a liberal education in 
the art and science of the man- 
ufacture and use of sinterings. 
A glossary and bibliography 
are included in this as well as 
all other sections. 

Intended as a reference for 
executives actively concerned 
with the purchase of the prod- 
ucts covered the book may be 
secured free by qualified indi- 
viduals. For a copy, inquire on 
your letterhead of Metals Dis- 
integrating Co., Elizabeth, N. J. 
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PRES-ON* 


PRES-ON ABRASIVE DISCS ore used 
for roughing, cleaning and finishing 
operations on Dies, Moulds, Castings, 
Forging and Metal Patterns. They can 
be used on all types of grinders 
Coated with pressure sensitive ad 
hesive of exceptional holding 
strength, application is made in sec 
onds by ‘‘pressing the disc on’’. Disc 
is held firmly and will not slide. For 
replacement it easily peels off. Used 
with PRES-ON Flexible Disc Holders 
which are made of soft flexible rub 
ber capable of conforming to the 
severest without digging 
Dises are available in '2” to 20” dia., 
Grits 24 to 320. 
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4-Way Cam-Valve 


4-Way Foot Valve 


4-Way Bench Vaive 


Foot Valve 


3-Way 


3-Way 
'4” Foot Valve 


With a valve to suit the job air cylinders can be made to work 
Single and Double Acting Air Cylin- 
speed up work 


Mead Air Valves, 
will help you cut costs, 


wonders 
ders, 
new Catalog of famous Mead air-operated 
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Safety Chuck Company ! 
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c PROCUNIER SAFETY CHUCK CO 7 
14-16 8. Clinton St., Chieage 6, Il 

| Dept. 4 
Gentlemen: Please send your illustrated 

i brochure giving complete details, speci 
ficatiows and prices on the improved 
line of Procunier High Speed Tap 
ping Heads 
Name 


Address ! 


State  F 
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REFERENCE MATERIAL 


Catalogs and data offered free in 
this month’s ads; to receive copies 
circle number on reader service card. 


. PRECISION CASTINGS from 
frozen mercury patterns de- 
scribed in bulletin from Alloy 
Precision. 

- HYDRAULIC PUMPS that re- 
duce fire risk & cut fluid costs 
in die casting machines are re- 
ported in Aldrich Pump cata- 
log. 

. HOW TO BE SURE of buying 
“on-grade” zinc die castings 
is the subject of an American 
Die Casting Institute brochure. 
. OIL-RETAINING BEARINGS 
produced by Bound Brook Ojil- 
Less Bearing Co. are listed, de- 
scribed & illustrated in a cat- 
alog. 

. DIE CASTING MACHINE cat- 
alog shows complete line of die 
casting machines built by Cast 
Master. 

. DIE CASTINGS is title of book- 
let from Hoover Co. Die Cast- 
ing Div., describing company 
facilities & giving design in- 
formation. 

. DIE CASTING MACHINES 
from Hydraulic Press Mfg. Co. 
are described & illustrated in 
a specification catalog. 

. SAFE OPERATING TEMPERAT- 
URES for hydraulic fluids in die 
casting machines with heat ex- 
changers discussed in Kewan- 
ee-Ross booklet. 


. MOST COMPLETE LINE of 
presses for powder metallurgy 
listed, illustrated, described in 
Kux Machine catalog. 


. NON-FLAMMABLE FLUID for 
die casting machines reviewed 
in 12-pg booklet on Pydraul 
F-9 from Monsanto. 


. CLOSE-UP OF DIE CASTING 
is title of informative brochure 
from Pressure Castings. 

. STAINLESS STEEL POWDERS 
that are pre-alloyed (grades 
302-b and 316) are subject of 
technical literature from Van- 
adium-Alloys. 

. HEAT TREATING METAL is sub- 
ject of 40-pg book from West- 


inghouse called “Harnessing 
Heat.” . 
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. FREE BUFFING CALCULATOR 


from American Buff Co. tells 
what buff to use for every fin- 
ishing job. 


. DRILL UNIT with hydraulic 


feed, air-powered traverse & 
electrically driven spindle is 
introduced in brochure from 
Bellows Co. 


. THREAD-CUTTING SCREWS 


developed especially for as- 
sembling die castings are pre- 
sented in literature from Cen- 
tral Screw. 


. THREAD-CUTTING SCREWS to 


make planned assemblies pay 
off is subject of booklet from 
Parker-Kalon. 


. CORRECT BLENDING OF 


POWDER with J. H. Day mix- 
ing & blending equipment for 
powder metallurgy is reported 
in catalog. 


. CUSTOM ALLOY POWDERS for 


alloy steel compositions are 
discussed in detail in technical 
literature from Metal Hydrides. 


. GEARS BY POWDER METAL- 


LURGY is subject of literature 
from Michigan Powder Metals. 


. TWO BOOKLETS from Mon- 


arch Aluminum give informa- 
tion on die castings & perm- 
anent mold castings for prod- 
uct designers. 


. DIMENSIONING DIE CAST- 


INGS is subject of a guide 
book from Newton-New Haven 
Co. 


. DIE DESIGNING SERVICE for 


die castings is fully explained 
in illustrated brochure from 
Permanent Mold Die. 


. IRIDITE PROTECTIVE systems 


for corrosion-resistant metal 
surfaces are outlined in bro- 
chure from Allied Research 
Products. 


. METAL PRESERVATION & paint 


adhesion with chemical treat- 
ments produced by American 
Chemical Paint Co. can be 
learned in technical literature. 


. PRECISION FINISHING by 


means of barrel techniques are 
discussed in detail in Roto- 
Finish Co.’s new catalog. 


. ALUMINUM & ZINC die cast- 


ings produced by Advance 
Tool & Die Casting Co. are in- 
troduced in new booklet. 


. ADVANCED POWDER MET- 


ALLURGY is title of new piece 
of reference material from Dix- 
on Sintaloy. 


. CENTRIFUGAL INVESTMENT 


castings produced by Electroni- 
cast are subject of folder on 
the process & its applications. 


. SMALL DIE CASTINGS — re- 


view of size, alloy & design 
limits in a folder from Gries Re- 
producer. Also includes sample 
castings. 


. ALLOY SUPPLIERS, Henning 


Bros. & Smith, offer monthly 
house organ called the Hen- 
ning Messenger. 


. HOW TO DESIGN aluminum 


& magnesium die castings is 
subject of data book from 
Litemetal Dicast. 


. TOOLS FOR DIE WORK & a 


regrinding service are in “All 
Star” catalog from Severance 
Tool Industries. 


. PLASTIC PATTERNS for invest- 


ment casting produced on in- 
jection molding machines man- 
ufactured by Van Dorn Iron 
Works indicated in catalog. 


. IMPROVED TUMBLING UNIT 


is reported in new literature 
from Abbott Ball describing 
Abbott Method of barrel fin- 
ishing. 


. HOW TO SELECT COATED 


abrasives is pointed out in 
easy-to-use data book from 
Carborundum. 


. PLATING BARRELS and auxil- 


iary equipment are covered ‘n 
catalog from Daniels Plating 
Barrel Co. 


. WATER-WHITE LACQUER that 


is invisible & clings to all met- 
als is subject of data sheets 
from Maas & Waldstein. 
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small 9 in size but 


BI 


in opportunity for 
SAVINGS 


Just figure your assembly expense as 
compared to total production cost, and 
you'll see why. In some products it runs 
as high as 75%. 

Cutting assembly costs is Parker- 
Kalon’s specialty. You get a two-way 
savings. First, the Self-tapping Screw 
method, originated by P-K, permits you 
to save by eliminating needless operations. 
Second, with certified Self-tapping Screws 
of P-K guaranteed quality, you can make 
sure planned savings pay off on the 
puedes = line. 

A P-K Assembly Engineer will be glad 
to help you start making savings you’ve 
been missing. He'll call at your request. 
Parker-Kalon Corporation, 200 Varick 


B.. New York 14. 
Sold through 


PARKER-KALON 


yrcan Me Ooi SELF-TAPPING SCREWS 


Specialists 
that serve you 


GET THIS NEW GUIDE TO LOWER ASSEMBLY COST 


Filled with facts you need to make sure of a two-way 
saving when you plan assemblies. Ask your P-K 
Distributor, or write Parker-Kalon for Form 475-D. 


*This mark Z\ on every P-K Seit-tapping Screw identifies it os genuine. 
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Study ALL angles 


F Bier 6 


and 


ONE FINISH 
STANDS OUT 


Study METAL COST 





ZINC is the cheapest metal to plate. 
Even with LUSTER-ON Passivating 
Dip added it still COSTS LESS 
than Cadmium, Copper, Nickel and 
Chrome or any other finish that we 
know of today. 


Study TIME COST 





Zinc plate with simple Luster-on cold 
dip treatment will usually SAVE 2/3 
of the PROCESSING TIME of flash 
copper, nickel and chrome work. 
TIME COSTS YOU MONEY - 
SAVE IT WITH LUSTER-ON. 


Study POWER COST 





Zinc plate and Luster-on require no 
heavy power to plate or heat metals 
such as nickel and chrome. YOU 
SAVE ON POWER USED and 
RECTIFIER or GENERATOR 
EQUIPMENT REQUIRED. 


Study THE FINISH 





Zinc and Luster-on, applied manually 
or in full automatics, can nowadays 
show finishes so beautiful, so gleam- 
ing that they bow to no one. Proved 
again and again superior to cadmium 
for most purposes, they rival tradi- 
tional chrome. 


Study ALL ANGLES 





You'll soon see why big companies 
and job shops alike agree that Zinc 
and Luster-on is here to stay — has 
established itself over the years, not 
just as a substitute for scarce metals. 
BUT BE SURE THE PASSIVAT- 
ING DIP YOU USE IS GENUINE 
Luster-on — “The first in the field 
and still the leader.” 


Write for free data sheets and 
send a part for free processing. 
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REFERENCE MATERIAL — cont. 


83. GOOD THINGS TO KNOW 
about metal cleaning is title 
of comprehensive brochure 
from Oakite. 

. DATA ON METALS produced 
by American Metal Co. are 
offered. 

. ALLOYS FOR’ INVESTMENT 
casting are described in lit- 
erature from Cannon-Muske- 
gon. 

. DESIGN DATA on powdered 
metal parts is offered in book- 
let from Chicago Powdered 
Metal Products. 

. GRAY IRON permanent mold 
castings information is avail- 
able from Dostal Foundry. 

. ELECTRIC SINTERING furnaces 
are subject of descriptive liter- 
ature from Electric Furnace Co. 

. SEPARATING METAL POW- 
DERS into different particle 
sizes by means of Federal Clas- 
sifier equipment is explained in 
two bulletins from the com- 
pany. 

. DESIGNING FOR POWDER 
metallurgy is subject of hand- 
book from International Pow- 
der Metallurgy. 





zur 
ALUMINUM 


. SAMPLE OF COPPER POWDER 
having fernlike particle shape 
offered by Malone Metal Pow- 
ders. 


. MAGNETIC IRON POWDERS 
are discussed in technical lit. 
erature offered by Magnetic 
Powders. 

. STANDARD BEARING LIST is 
subject of stock bearing list 
from National Molded Prod- 
ucts. 

. ZINC PLATE with chemical pas- 
sivating dip for brilliant 
chrome-like finishes is covered 
in data sheets from Luster-On. 

. PERMANENT MOLD & sand 
castings are subjects of an ill- 
ustrated brochure from Alum- 
inum Permanent Mold Co. 

. ELECTRIC FURNACES for melt- 
ing high temperature invest- 
ment casting alloys reported in 
literature from Detroit Electric 
Furnace. 

. SAMPLES OF STEARATES to 
improve green strength of 
powdered metal parts offered 
by Metasap. 

. JOB STUDY BROCHURE shows 
analysis of pieces cast in 
plaster molds by Ohio Pre- 
cision. 

. REFERENCE FOLDER on line of 
P-V investments for  invest- 
ment casting process offered 
by Pre-Vest. 

. DIE CASTING PLANT, equip- 
ment & personnel of Republic 
Die Casting are presented in 
illustrated brochure. 

. HOW TO HEAT WAX for in- 
vestment casting patterns ex- 
plained in literature from Sta- 
Warm Electric. 

. AIR-OPERATED DEVICES man 
ufactured by Mead Specialties 
are reported in a complete 
catalog. 

. HIGH-SPEED TAPPING heads 
are described in literature from 
Procunier Safety Chuck Co. 

. ABRASIVE DISC circular in- 
cludes specifications & price 
lists from Metal Removal Co. 


. REVISED EDITION of 22-pg 
booklet on barrel finishing 
methods has up-to-date infor- 
mation from Almco Div., Queen 
Stove Works. 

. BARREL FINISHING methods 
and equipment are compre- 
hensively outlined and _ illus- 
trated in brochure from Min- 
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A PMM Technical Report 





Pattern Dies for INVESTMENT CASTING 


Part 2 


Die making techniques 


Determination of shrinkage 
allowances — Determination 
of shrinkage allowances is 
based on experience with a 
given process and alloy. Where 
shrinkage of the wax pattern 
is restrained, as would be the 
case with a large core, less 
than the “rule of thumb” cor- 
rection should be _ applied. 
When a stock part is available, 
it is often good practice to 
make a cast die and complete 
a few castings. The dimen- 
sional changes occurring be- 
tween the stock part and the 
investment casting can be ap- 
plied in making the correction 


] SCHEMATIC illustration of 
* pressure casting apparatus 
for making fusible alloy dies. 
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By S. LIPSON* and H. ROSENTHAL* 


for dimensioning either the 
master pattern or the ma- 
chined die. 


If this technique is applied 
for dimensioning a machined 
die, it is better practice to com- 
pare the actual dimensions of 
the cast die with the casting 
obtained. This is necessary be- 
cause many of the fusible al- 
loys exhibit growth character- 
istics. 

If experience and judgment 
alone are applied in determin- 
ation of the die dimensions, it 
is well to consider methods of 
adjustment of the die dimen- 
sions, should it prove neces- 
sary. Plating can be used to 
advantage sometimes in cor- 
recting a die or master pattern. 
Shims can be inserted to alter 
the size of the pattern, or metal 
can be removed from approp- 
riate surfaces. 


Average shrinkage allow- 
ances vary between one and 
three percent, depending on 
the method used in the shop 
concerned. 


Casting — Pressure casting 
of pattern dies is performed 
with a comparatively simple 
equipment. Figure 12 shows a 
typical pressure casting de- 


*Metallurgist, Pitman Dunn Lab- 
oratories, Frankford Arsenal, 
Philadelphia, fa. 


vice. The parting line for the 
component is first developed 
by blocking out one of the 
halves with plaster, clay or 
other suitable material. This 
is done with the master pattern 
positioned within a flask or 
hard shell container. 

The molten alloy is poured 
into the ladle within the pres- 
sure casting machine, the 
chamber is sealed off, and the 
application of air pressure is 
coordinated with tilting the 
ladle of metal. 

This operation produces the 
first half of the die. The plaster 
blocking out material is then 
removed and the second half 
of the die is cast by repeating 
the process. It is necessary to 
apply a parting material to 


continued next page 


13 DIE PARTS and wax pat- 
* terns showing split coring 
technique to free pattern from 
large core. 
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PATTERN DIES — cont. 


the parting surface of the first 
die half to prevent fusion of 
the metal. One effective meth- 
od of accomplishing this is to 
soot the surface with a smoky 
acetylene flame. 

If the component requires 
more than two die parts, the 
process is repeated until all 
the necessary parts have been 
cast and mated. Figure 13 
shows a die which required a 


cast core in addition to two die 
halves. If a two part die were 
made to produce this casting, 
it would have been very dif- 
ficult to remove the pattern 
from the cored section. By 
dividing the cored die half into 
two separate parts, one of these 
parts can be removed while the 
die is still closed. This re- 
lieves the pressure of the 
shrinking wax which would 
have seized the core. 

The die was made by first 





here's how BIG INDUSTRIES 
SAVE on SMALL PARTS 


PARTS FOR 
Electronics Products 


PARTS FOR 
Personal Products 


PARTS FOR 
Toy Products 


PARTS FOR 
Electrical Products 


GRIES DIE CASTINGS CAN SOLVE YOUR 


SMALL PARTS PROBLEMS 100 


IN ONE OPERATION! 


1 WAX PATTERN, 





| was 
| pieces together to form the de- 
| sired shape. Since the part is 


blocking out the half which 
contains the two parts and 
casting the solid half. The pat- 
tern was then placed in this 
half and again the half was 
blocked out leaving the area 





master 

¢ pattern and cores, above. 
Master pattern is assembled by 
soldering brass components to- 
gether. The section to be cored is 
left solid and the separate core 
fitted to the die to mate with the 
guide pins. Die halves (below) 
are shown with brass cores in- 
serted. 


| to be cored open. The core was 
| then cast. The remaining plas- 


ter was then removed and the 


| last part of the die cast. 


The pattern for this casting 
produced by _ soldering 


quite large it was easier to do 


| this than to machine the piece 
| out of a solid block. 


The possibility of adopting 
labor saving techniques such as 


GRC zinc alloy die castings open extraordinary ciate: dies. 
possibilities for new designs, products and most PRODUC- 
economies, by producing the most intricate tiny ERS of Tiny 
parts in one high-speed operation. Gries offers 
fast delivery of 100,000 pieces to many millions 
on completely finished small parts. Write today 
for bulletin and ples—GRC may already have 
your problem solved or can solve it quickly and 
economically. Send prints for quotations. 


GRIES REPRODUCER CORP. 


Manufacturers of Small Castings EXCLUSIVELY 


800 East 133rd St. @ New York 54 @ MOtt Haven 5-7400 
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these lowers the cost of pat- 
tern manufacture to less than 
would be necessary to produce 
one of the desired components 
(in the alloy specified) by con- 
ventional machining practice. 
Figure 14 shows another die 
which illustrates an expedient 
| which simplifies the manufac- 
| ture of the master pattern. In 


Die Castings 





SMALLNESS | 
UNLIMITED 


Max. Wt. % oz 
Max. igth. 134” 
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NATIONAL CARBIDE DIE 
ADDS KEY PERSONNEL 


The National Carbide Die Company, Mc- 
Keesport, Pa., has announced the addition of 
three new members to its operating and sales 
staff. J. W. “Bill” Mehaffey has joined the 
organization as general plant manager, An- 
drew Marhefka, superintendent, and R. W. 
Ehrhard as sales representative in the Chi- 
cago area. 

Mr. Mehaffey was previously production 
planning supervisor with Firth Sterling Steel 
and Carbide Corp. for a period of 12 years. 
Mr. Marhefka had also been with Firth Ster- 
ling previously. Mr. Ehrhard, whose address 
is 1707 Dundee Rd., Northbrook, IIl., was 
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Th i S wax Melting Equipment 


melts wax fast and efficiently 


You can depend upon the Sta-Warm line of wax 
melting equipment to heat the wax you use safely, 
completely, fast and efficiently. 


For many years, Sta-Warm has studied the en- 
gineering of electric heat as applied to pots, kettles, 
tanks, hose, valves and accessories. 
largest American industrial plants . and abroad 

. have led to repeat installations on the basis 


Installations in 


of satisfactory performance. 
fermerly a die engineer for Kennametal, Inc., 


and is a member of both ASTE and ASME. Sta-Warm takes the 


guesswork out of wax 
melting installations, of- 


oad s ] 

fers you dependable 
equipment in a wide 
variety of sizes. 

bd 

‘ Send your next in- 
quiry to Sta-Warm. 

Sta Warm ELECTRIC CO. 


525 N. CHESTNUT ST . RAVENNA, OHIO 
R. W. Ehrhard Bill Mehaffey 














Our Customers Say: 
‘“‘We have always found 


HENNING to be our 


best source of supply for 


Return the coupon below to be put on 
the mailing list to receive our monthly 
house organ and booklet covering all 
zine base alloys. 


l A M A kK die casting alloys!”’ 


(ZINC BASE) 


A trial will convince you, too. Remember the name — HENNING, 
It means absolute satisfaction. 





We would like to receive “THE HENNING 


HENNING BROS. & SMITH INC. | | MESSENGER” AND DESCRIPTIVE BOOKLET. 


95 SCOTT AVE. BROOKLYN 37, NEW YORK 
Phone HYacinth 7-3470 
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BARREL COMPOUNDS 
continued from page 105 





plished by the use of 
agents like trisodium 
phosphate. 

Degreasing agents used in 
the barrel will not always com- 
pletely remove heavy oils and 
greases in one run. Should — 
be the case, however, 





LIGHT, STRONG 


possible to do a good job by 
pre-degreasing with the ma- 
terial for five minutes, rin- 
sing the barrel, and degreasing 
again with the same compound 
for another five or ten min- 
utes. Usually, 2 to 4 ounces per 
gallon of water used, is the 
correct amount with this type 
of compound for proper de- 
greasing. 


Scale and rust removal 


Scale and rust removal com- 
pounds are designed to loosen 


and LOW COST 


ACCURATE Magnesium Die Castings 


...save up to 40% in weight 
and are lower in cost than 


heavier metal castings 


ACCURATES’ magnesium die castings helped a lead- 
ing manufacturer of coin operated phonographs to 
new production economies. Weight was reduced with- 
out sacrificing strength and at today’s metal prices, © 
Cast to 
close tolerances they require little or no machining 

. take a fine finish and cost less to handle all 


castings were produced at a lower cost. 


through production. 


Accurate engineers will be happy to make 
recommendations 
on the adopting of magnesium die casting to 


unbiased-technically sound 


your products. 


Major Producer of Aluminum, Zine and 





Here are 8 reasons why AC- 
CURATE magnesium § die 
castings are your best buy. 
Light Weight 

High Strength 

Low Cost 

Fine Surfaces 

Close Tolerances 
Uniformity 
Machinability 
Laboratory Controlled 
Quality 


Magnesium Die Castings 


ACCURATE DIE CASTING CO. 


3089 E 8O TH 


STREET 


ee ee 
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and dissolve heat-treat scale 
and rust from ferrous parts. 
These compounds are usually 
acidic in nature, although 
there are a few alkaline scale 
removal compounds available. 
In general, the acidic cleaners 
are more rapid in their action. 

The major constituents of 
this group of compounds 
should contain: 


Acidic component 


This will be the primary 
agent in loosening and dis- 
solving scale and is usually a 
substance like sodium bisul- 
fate. Ordinary salt is some- 
times added with the above to 
form a stronger acid radical. 


A wetting agent 


A wetting agent should be 
present to help with free 
rinsing. Soap is not suitable 
because it is destroyed in acid 
solution to form the greasy 
acid from which it is derived. 
Therefore, a synthetic deter- 
gent must be used which is 
stable in acids. 


An abrasive material 


As an aid in removing heavy 
scale and rust, an abrasive 
material such as quartz, gar- 
net or aluminum oxide is often 
added to the above composi- 
tion to supplement the abrad- 
ing action of the media. 

Basically, this is sufficent 
for a scale and rust removal 
compound, although, some- 
times, special inhibitors are 
added to retard possible etch- 
ing which the acid may cause. 

These compounds may he 
used in one of two ways. If 
it is desired to remove an ex- 
ceedingly heavy scale, they 
are used in a manner similar 
to that described under abras- 
ive compounds with a very 
low water level. On the other 
hand, if the scale or rust is a 
light deposit, they may be used 
in amounts of about four 
ounces per gallon of water 
with a water level which is 
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about two to four inches below 
load level. 

It is possible for the barrel 
finisher to quickly examine 
a compound for the various in- 
gredients mentioned, if he is 
unable to get this information 
from the particular company 
from which he is buying his 
products. A complete analysis 
is more difficult and also more 


very dark unless it 
is exceedingly pure, 
then, it is grey or 
white. 
All the above are gritty and 
will scratch glass when rubbed 
against it. 


Soap content or detergent 
content 


If, upon rapid agitation of 


tergent is present. If the com- 
pound is acidic, the sub- 
stance must be a detergent, 
for soaps are not stable in 
acids. If the solution is alk- 
aline and the “feel” when 
rubbed between the fingers is 
slippery, then, a soap is prob 
ably present because synthetic 
detergents do not have this 
lubricating property. If a 


“curd” settles out upon the ad- 


informative, but this is usually diti ' ‘ hold 
ition of enoug ouseho 


the solution, foaming takes 
not a necessary procedure. 


place, it is usually indicative 
that either a soap or de- 


: continued next page 
Simple tests for compounds 





Simple tests follow which 
can be performed to tell qual- 
itatively the nature of com- | 
pounds as described above. 
Two teaspoonfuls of the com- | 
pound are dissolved in about 
34 of a glass of water and the | 
following observations are | 
made. 


Alkalinity-acidity determin. | 


ation 


A test with litmus paper, 
available at any pharmacy, 
will indicate if the substance 
is alkaline or acid in water 
solution. The paper will turn 
from red to blue if the solution 
is alkaline or blue to red, if it 
is acid. To tell more exactly 
the pH (or the strength of al- 
kalinity or acidity, in other 
words) test papers such as 
pHydrion papers may be ob- 
tained from a chemical supply 
house and used as directed. 
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Abrasive content 


Abrasive materials used in 
barrel finishing compounds 
are not soluble in water so by 
dissolving the soaps, deter- 
gents and other chemicals in 
water and letting the abrasive 
settle to the bottom of a glass, 
it can be easily separated. | 
Then, by the color of the resi- 
due, the general type of abras- 
ive is recognized as below. 
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BARREL COMPOUNDS — cont. 


vinegar to make the solution 
acid, then, it is soap which im- 
parts the lubricity and not 4 
special additive. 


Rust inhibitors 
Sodium chromate as a rust 
color the  so- 


yellow color. Soda ash as an in- 
hibitor will foam and bubble 


| when vinegar is added to the 


dry compound. Borax, when 
heated on a knife blade in a 


| flame, will froth at first and 
| finally melt into a glassy sub- 
| stance. 


Lubricating substances 
other than soap 


If very little water is mixed 


| with the dry compound and 
| mulled well with the fingers, 
| a very slimy feel is noted if the 


substance contains special lub- 
ricants. It is hard to rinse free 


| from the hands by using only 


water, and even ordinary bar 
soap becomes more slippery 
when hand cleansing is at- 
indicates the 
presence of substances such as 


_ methyl cellulose or carboxy- 
/ methycelluse lubricators. 


Oil emulsifier 


A very popular oil additive 
to burnishing compounds is 
pine oil. This can be identified 
by its clean pine-like odor and 
by the “softness” which it im- 


| parts to a handful of the com- 


pound when 
gether. 
All the above information 


squeezed _to- 


| should aid the barrel finisher 
| in making his decisions on the 
| choice of 
| should consult reliable com- 
| panies for further information 


compounds. He 


concerning their: products for 


| they will be able to help him 


immeasurably. It should be 
noted that an article such as 
this cannot cover completely 
all the myriad of compounds 
on the market, but it will give, 
basically, the composition and 
proper uses of the better prod- 


_ ucts in the field today. 
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continued from page 116 
the previous section it was 
pointed out that it is desirable 
to have removable cores when- 
ever possible. In producing the 
die shown in Figure 14 the fol- 
lowing alternatives existed: 


1. Cast the core as a sep- 
arate member. 

2. Machine a core which 
would fit into the ma- 
chined cavity in the 
master pattern. 

3. Machine a core but not 
to machine the core 
cavity. 

The third alternative 
elected. Here again the master 
pattern was assembled from 
components by soldering; how- 


was 


15 SEQUENCE of assembly of 
* pattern. 


ever, the cored section was 
made from a solid piece of 
metal. The core was also ma- 
chined from a solid piece and 
holes for guide pins were 
drilled with the two pieces 
clamped together. The guide 
pins were then inserted in 
both pattern and core. After 
the pattern die was cast and 
the master pattern removed, 
the core locating pins were in- 
serted in the guide hole cast 
originally with the master pat- 
] MULTIPLE PART cast die 


* into brass shell. Holes in 
shell provide entry for die metal. 


tern. The core was further se- 
cured by drilling a_ hole 
through the back of the die and 
continuing the hole through 
the entire thickness of the core. 
The hole in the core was then 
tapped and the core secured to 
the die by means of a screw 
which extended through to 
seal off the exposed hole in the 
core. When the pattern and 
core were removed from the 
die, the hole functioned as a 
vacuum release to ease re- 


moval of the core. It was also 
necessary to provide a strip- 
per to avoid damage to the pat- 
tern when the core was pulled. 

Castings which ordinarily 
would require an unusually 
complicated mold can often be 
made with less difficulty by 
the assembly of two or more 
separately molded wax pat- 
terns. In this way, castings 
which present difficult parting 
problems can be produced 

continued next page 
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PATTERN DIES — cont. 


easily. Although this technique 
is not ordinarily restricted to 
cast dies, its application is 
more often justified when this 
type of die is used. Machined 
steel dies are usually made of 
many parts and it is relatively 
easy to design the die so that 
the disassembly sequence will 
free any undercuts inherent in 
the design. 

Aside from reducing a given 


pattern design into simpler 
components, the pattern assem- 
bly method, in some instances, 
makes possible the attainment 
of closer dimensional toler- 
ances. An example is the use 
of a separately cast lug pat- 
tern for the casting might be 
cited. If the lug is not axially 
aligned with the rest of the 
casting, it would be very diffi- 
cult to design a die which 
would permit ready removal of 
the pattern if the lug is in- 


PARAGON'S | 
PERFORMANCE 


with others when you need 
ALUMINUM and ZINC BASE 


DIE CASTINGS 


For superior design, better appearance 
and greater strength... select PARAGON 
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tegral. Projections of this type 
are also difficult to control di- 
mensionally because the wax 
shrinkage is restrained. The 
final location of the lug is 
greatly dependent on the 
shrinkage which takes place 
after the pattern is removed 
from the die. The use of a 
separately cast lug pattern 
permits its attachment after 
the pattern has attained dimen- 
sional stability. Any initial 
miscalculation in its location 
can conveniently be corrected 
by adjustment of the locating 
fixture. 


Figure 15 shows the assem- 
bly sequence used to cast a 
shrouded fin component. This 
casting has been reduced to 
three simple forms. The stem 
which is the small diameter 
cylinder, the large diameter 








17 TWO PART DIE with cores 
* cast into brass shell. Fusible 
alloy die halves are keyed into 
shell. 


shroud, and the flat plates 


| which form the fins. 


When the shape of a casting 
is such that it can be freely 


| withdrawn from a single mold 
| cavity and the balance of the 


shape is a flat plane, it is pos- 
sible to use what may be 
termed a one-piece die. The 
flat part of the pattern is 
placed on a flat plate and the 


| lead cast around the rest of 


the pattern contour. The sprue 
hole can now be cut into the 
desired section of the die half 
and the flat plate used to seal 


| the cavity. 


When a multiple cavity cast 
die is desired, two techniques 


| are available for producing the 
| die. One method is to produce 


continued on page 125 
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DIMENSIONAL CONTROL 
continued from page 40 





Vv 


lugs, etc., mean different tolerance possibil- | 


ities for different sections. In Figure 2, we 
have shown drawings of two such parts illus- 
trating the range of limits for different sec- 
tions. Because the designer has, in the case of 
Part “A”, recognized the principal of toler- 
ance control for cost control, he has realized 
the maximum results from his part for the 
quality level involved. Imagine how much 
this same part would cost if it were made by 
any other process than powder metallurgy. 

Part “B”, Figure 2, was formerly a cast 
part. Since it was a cast part, additional oper- 
ations were necessary to smooth off the sur- 
face for proper operation. Here is an example 
where sintered iron parts can be substituted 
with nominal tolerances, and you can be sure 
that the surfaces will be smooth enough for 
proper operation. 


Tolerance control with the 
coining operation added 

One important point to remember is that 
although piece cost is increased by adding the 
coining operation, you are thereby refining 
this part to the point where it falls into a 
higher quality level. As a precision piece, 
this part cannot be compared, either cost- 
wise or functionally, with the former part 
where only the basic operations are planned. 
Closer dimensional control and better wear- 
ing surfaces will be obtained as a result of 
this coining operation. Figure 3 should help 
in determining the tolerances to use for sin- 
tered bronze precision bearings. 

Sintered iron bushings are more difficult 
to repress and harder on tools than are 
the non-ferrous ones. This means that tol- 
erances cannot be held as closely on certain 
size bearings. In Figure 3 commercial toler- 
ances are given for iron sinterings. It will 
be important to know that when the bearing 
length of a sintered iron bushing exceeds 3 
inches, problems are encountered which 
should be discussed with the fabricator. 

There is no accepted rule which can be used 
to determine tolerances on specially shaped, 
coined iron sinterings. The rules in the pre- 
ceding paragraph can be used except where 
thin or varying section thicknesses might 
cause dimensional instability. To obtain a 
better picture of tolerance possibilities in this 
field, let’s examine the limits specified on a 
coined ratchet and gear. Figure 4 illustrates 
the tolerances specified on a coined ratchet. 
As a result of this coining operation, the di- 
ameters will be accurately held and have ex- 
cellent wear resistance. 

continued next page 
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estment Castings 


You may be stumped for a complex part just like 
the manufacturer that needed the part shown 
above. 

It had to be made of stainless steel and maintain 
close tolerances. Machining was prohibitive in 
cost, and the part was too complex for other types 
of casting. Then they called Electronicast. Here, 
skilled engineers quickly solved the problem with 
investment casting, and at a cost the manufac- 
turer didn’t dream was possible. 

We'll help solve your small and complex parts 
problems, too. We'll produce them in stainless, 
Alnico, or any ferrous or non-ferrous metal to toler- 
ances as close as + .005”. Write for literature today. 


Typical Electronicast Investment Castings 
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Die Cast Parts 
Like These 





The engineers at National 

Machine & Tool Co., Jack- 

son, Michigan, designed 

this Tube Cutter to be die 

cast in aluminum. Besides 

the necessity of manufacturing the part to meet 
competitive pricing, it required highest quality die 
construction and casting so that mating parts could 
go into their proper places with least possible 
machining. Litemetal Dicast engineers came up 
with the answer, solved the complicated die design 
problem, and are producing this Tube Cutter for 
National with machining minimized and are meet- 
ing the low-cost requirements with a quality prod- 
uct. Mechanically strong aluminum again meets 
the “gotta have” need, saves time and labor, and 
due to its lightness reduces shipping costs. This 
aluminum diecasting by Litemetal Dicast can be 
finished by any one of a number of methods, in- 
cluding polishing, tumbling, anodizing or plating. 


Let’s Discuss Your Problem... 


LITEMETAL DICAST, INC. is an organization of 
specialists — men thoroughly experienced in the 
casting and machining of magnesium and alum- 
inum alloys. Our equipment includes big machines 
for big jobs —little machines for little jobs .. . 
the right sizes and types of the most modern 
die casting equipment for producing parts from 
the size of a button to large cable spools. Com- 
plete facilities for secondary operations are also 
available. 


Ip = Write today for literature and design information. 
= a Quick action on inquiries. 


LITEMETAL DICAST Inc. 


A DIVISION OF HAYES INDUSTRIES 


1925S WILDWOOD AVE JACKSON, MICHIGAN 


PLANT AND EXECUTIVE PFFICES 
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It is very important that tolerances be 
specified on critical gear dimensions so that 
the dies will produce the properly matched 
dimensions for the size gear needed. Problems 
of die construction and molding are not the 
same as those of hobbing, and it is necessary 
to check and recheck gear data before die 
construction is started. Remember that dies 
cannot be readily changed for slight changes 
in tooth shape, and with the relatively high 
cost of gear dies you should make sure you 
have given the sintered-metal manufacturer 
all the pertinent information possible. 

Figure 5 will give a general idea of the 
limits which can be specified on sintered iron 
coined gears. Two critical tolerances should 
be kept in mind when designing sintered 
gears: The diameter over pins should have a 
minimum total tolerance of .004 and the 
chordal tooth thickness tolerance .001. 


Problems of concentricity 

and center distance 

Concentricity is always a problem with the 
manufacturer of sinterings. The fact that 
there has to be some clearance between the 
die and the punches means that a briquette 
might be forced over to one side of the die 
when the punches begin to exert pressure 
The result is a thicker wall on one side than 
on the other and consequently a bearing or 
part is produced slightly eccentric. Standard 
tolerances on concentricity are .003 total in 
dicator reading. Under the usual circum- 
stances, it can be assumed that .002, total 
indicator reading, is as close as can be molded. 
If a closer tolerance is necessary, some type of 
machining operation is needed. 


The last design factor to consider is center 
distance tolerances. When a punch press 
stamps holes in a plate, relatively close center 
distance tolerances can be specified between 
the holes. In molding from powdered metals. 
however, the problem is not the same. The 
briquette will have the holes molded in the 
part. When it is sintered, the piece might 
be distorted. If the holes are slightly off 
center after sintering, the cores in the coining 
die will tend to correct this condition by 
making the holes ‘egg shaped”. As a result, 
a total tolerance of .004 should be specified 
where the center distance is '2 inch or less. 
When the center distance goes up as high as 
112 inches, .006 total tolerance is necessary. 

Now that we've covered important prob- 
lems in determining tolerance control for 
cost control, let’s sit back and get our per- 
spective. Briefly stated, you will get the best 
results when using sintered material if first 
you determine in what quality level or degree 
of tolerance control you are working. Then 
with your knowledge of this process and its 
limitations, you can design for maximum re- 
sults and minimum costs. 
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a master pattern having a 
double shrinkage allowance. 
This is used to cast a single 
cavity die. The patterns ob- 
tained from this die are in- 
vested and the required num- 
ber of components cast. These 
castings correspond dimension- 
ally to single shrinkage allow- 
ance master patterns. They are 
then cleaned and filed to re- 
move undercuts and checked 
dimensionally. The castings 
are then set up in plaster in the 
same manner as before and the 
cast die is produced with the 
desired number of cavities. 

The second method is to pro- 
duce the required number of 
single cavity dies and to as- 
semble the dies to form the 
multiple cavity pattern die. 
This method is the simpler of 
the two. The separately cast 
dies are squared off and lined 
up on a flat plate. The back 
ends of the dies are then joined 
by means of a soldering iron. 
This is accomplished easily 
since the low melting temper- 
ature of the alloy permits a 
deep sound weld by this simple 
technique. With the dies still 
held together the assembly is 
reversed and the operation re- 
peated on the second die half. 


The two halves may now be | 


separated and the runners and 
sprue cut at the appropriate lo- 
cation. 


The individual dies used in | 


this assembly are easily pro- 
duced by using the first die for 
blocking out the parting line 
for the latter dies. This insures 
that every cavity in the final 
die will be identical. It is some- 
times desirable to install each 
half of the multiple cavity die 
into a simple clamp arrange- 
ment to insure permanency of 
the assembly 

The use of a hard shell to in- 
crease the dimensional stabil- 
ity of the cast fusible alloy die 
has been mentioned previ- 
ously. Dies of this type are 
shown in Figures 16 and 17. 

Pressing — For small parts 
the pressing method is some- 
times useful. The master pat- 
tern is set up in the same man- 


ner as for casting and the first | 
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half is carefully poured by 
gravity. The blocking out ma- 
terial is then removed and a 
cardboard mask about 1/16 in. 
thick is placed over the em- 
bedded pattern. The mask is 
cut as closely as possible to 
conform with the outline of 
the pattern. With the mask in 
place the second half of the die 
is poured. The halves are then 
separated and the mask re- 
moved. The function of the 
mask during casting is to pro- 


vide metal to move during the 
pressing operation. 

The die is reassembled and 
heated to just below the melt- 
ing point of the alloy. Pressure 
is then gently applied until the 
two halves flow together. This 
operation irons out any surface 
defects occurring during the 
casting cycle. 

Centrifuging — Centrifugal 
force may be substituted for 
air pressure in casting the die 
halves. Since a considerable 
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amount of weight is spun, it is 
necessary that a sturdy ac- 
curately counterbalanced ma- 
chine be used. The setup tech- 
nique does not differ from that 
used for other types of cast 
dies. 

Machined Dies — These dies 
sonra differ from the type used in 
Co iS the plastic molding and die 
casting industry in that the 


oe. every Facility for Complete designer can exercise a great 


deal of freedom in the selec- 


Die Casting Service to Help tion of materials and the con- 


struction details of the die. The 


You Make a Better Product pressures used in the injection 
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The experience and knowledge gained in helping a few thousand psi. Therefore, 
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potential, at a lower net cost. tice in other industries. 
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of the American Die Casting Institute, Inc. die is its long life, dimensional 
accuracy, good venting, and 
ILWAUKEE DIE CASTING COMP, ease of removal of the pattern. 

ANY The higher cost of this type die, 
4146 N. HOLTON STREET+ MILWAUKEE 12, WISCONSIN 


Established 1909 however, often limits its ap- 


plication. 
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SINTERINGS FOR PLUMBING 


continued from page 35 





Vv 


When extrusions were used, normal de- 
livery of the tube stock was from 60 to 90 
days. A second delay would occur while ma- 


chining of the extruded stock was done. With | 
sinterings, delivery is usually within a very | 


few days and the parts are received ready for 


! 


Investment Casters Prefer 
, 
VAN DORNS for 


molding styrene patterns 


Typical pre- 
cision parts 
produced by 
investment 
casting, us- 
ing styrene 


use. 
A second intangible advantage gained by a ae 


conversion to sinterings was the reduction .003” toler- 
of inspecton costs and the substantial elimin- oS 
‘ : : ; P Van Dorn 
ation of rejects. With machined extrusions, Pesenes. 
it was necessary to inspect incoming extruded 
stock and the finished part. Any manufactur- 
ing errors that occurred during machining 
represented a loss to the parts consumer. With 
sinterings, practically no inspection of incom- 
ing stock is required and if defective parts are 
found, they are the responsibility of the fab- 
ricator, not the consumer. In those cases 
where there had been a high rate or rejec- 
tions, this factor alone can be of utmost im- 
portance. 


Semi-Automatic Injection Press 
—2-oz. capacity. This ultra-modern press has 
push-button controls 

that are safe, simple and 

convenient. 

Accurate 

temperature 

regulation. 

Ruggedly 


built, com- 


Die costs 

The cost of dies for manufacturing sinter- 
ings is often given as one of the major draw- 
backs to converson. In the case of the gland | 
“F’’, the die costs were about $700.00 and the 
savings on the first order was over $900.00 
so that not only was the die charge immed- 
iately amortized but on this first shipment, 
a small additional saving was shown. This 
favorable condition does not always exist, but | 
on a stable item where the dies can be used 
for long total runs, even very expensive dies 
will be amortized readily. 





pact and 
quiet. 


Power-Operated, 
Lever-Controlled 
Presses — 2-0z. 


or 1-oz. models. 
Have many auto- 
Finishing matic and safety 

On plumbing brass, it is essential that many 
parts be chromium plated. One of the crit- | 
icisms leveled at sinterings has been that they 
do not take a good plate. In the case of brass 
sinterings, this objection is completely in- 
valid. Such parts can be, and in some cases, 
are beng chromium plated as readily as 
wrought and cast brass parts. The plating 
cycle is the same and the resultant finish is 
certainy the equal of the best produced on ma- ) Mold Bases for these presses 
chined parts. In many cases where a ma- 
chined sand casting is used, sub-surface por- 
osity will be uncovered during machining. 
While this may in no manner affect the 
functioning of the part, it does prevent the 
attainment of a really good plated finish. 
With brass sinterings, such porosity is com- 
pletely absent. (For finishes applicable to 
sinterings, see PRECISION METAL MOLD- 
ING magazine for Sept, 1951; April 1952; 
June 1952). 


features. 


MODEL H-200 


Plastic Grinder — grinds up 


waste, rejects, etc., for re-use. @ 


available from stock. 


Write 
for infor’ . 
on this equipmen. 
MODEL G-100 


THE VAN DORN IRON WORKS CO. 


Cable Address: "VANDORN" Cleveland 
2693 East 79th Street Cleveland 4, Ohio, U.S.A 
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From One Source 


A COMPLETE DIE CASTING SERVICE 
. FROM DESIGN TO FINISHED PRODUCT. 


CURRENT RESEARCH 


continued from page 42 
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we shall pursue 


more fully 
soon, are: 


Fragmentation- forming as a 
substitute for pressing, 

A way of welding cermets to 
alloys, 

A study of the effects of 
grinding on cermets, 


A method of modifying the 
surface structure and residual- 
stress pattern in TiC cermets 
and 

The technique of metallo- 
graphic preparation for these 
materials. 


Apart from the cermet work, 





central Die Casting & Mfg. Co. (Z) 





our measurements of the sur- 
face energy of solid metals con- 
tinues. Since this is the driving 
force in sintering, we are in- 
terested in its behavior in the 
presence of various atmos- 
pheres and impurities. 





Direct-casting Electric Furnace |= 











for better, faster precision 


investment casting , Free Sample 
FOR TESTING 


Prove for ¥ 
Lorys the 5 supe 


us your ret 
Close contro! al 
tiolh ase hi ih 
workman» up 
surle aces aa 

A 
“49 oat stments 


Tons of P 


Melting position Casting position 

The new, type IC, 12 kw., 10-lb. =ment mold which is held in 
Detroit Electric Furnace melts ep by air pressure. Melting 
and pours heats of chrome- y fast, controlled, indirect arc 
nickel, Stellite or superalloy minimizes carbon pickup and 
steels in 9-12 minutes. Casting alloy variation. Simple, efficient 
isdone by invertingthefurnace, operation is ideal for high pro- 
pouring directly intotheinvest- duction of precision castings. 

Write for complete information. 


10 


have ovef 
art can 


prompt 





new 


DETROIT ne FURNACE DIVISION 


tH MAP 





ELECTRIC COMPANY 
e ° 6BAY CITY 


| ue 





MICHIGAN 


Foreign Representatives: in BRAZIL—Equipamentos Industrias, “Elsa” Ltd., Sao Paulo; 
CHILE, ARGENTINA, PERU and VENEZUELA: M. Castelivi inc., 150 Broadway, New 
York 7, N. Y.; MEXICO: Cio Proveedora de industrias, Atenos 32- 13, Apartado 27A3, 

* Mexico 6, 0, F., Mexico; EUROPE, ENGLAND: Birlec, Ltd., Birmingham. 


For additional information Circle No. 109 on the Reader Service Card 





ror aaditional information Circle 
Page 128 


ourself, \" 
spior qua 


te 
sample tor 
For a samt quire ments 


u of ye etter, 


comple te 
whe n you m 


Investments ee? 


Ts 
, precisio r engines 
by le — pre va a hod. Ou 
jable pat 
pe iit 
advise on 
. ur 
blems from ° 
casting pro? tc iments 
- ens . 3 Inve $ 
one plant. © ight! be rite, 
mort 


your own \abora- 


\ity of te V Investme ont. 
i 


wr . poday te Ming 
sting, 


ae 


ur Levon 
sistent 


fine 
ate net 
neers Alling of molds 4 


n 

stings i 
ur cas 

ake yo 


use od daily 
ters us sing the ex 

n cas 

in this 


jenc 
exper yestme ont 


your il 


y e ars. 


be made 


ee eal 


ie, pric 
js samp - 
i oath 





23432 LAKELAND BLVD. 
CLEVELAND 17, OHIO 
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Perhaps the most important 
“research” in powder metal- 
lurgy today is the study of 
ways of interesting young men 
in this fast-growing subject, 
and of ways of teaching them 
what they should know. We 
are active in this study also. 
ZINC INSTITUTE MEETING 

The American Zinc Institute 
will hold its 35th annual meet- 
ing at the Hotel Statler, St. 
Louis, Mo. on Monday and 
Tuesday, April 27 and 28. 
Competent speakers will dis- 
cuss topics of vital interest to 
the zinc industry. A review of 
the production picture here 
and abroad will bring up-to- 
date information to the aud- 
ience. 


LETTERS TO THE EDITOR 
continued from page 20 
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and therefore would appreci- 
ate the name and address of 
any reliable concern manufac- 
turing this item. 





In regard to your public: | __________ 


tion, we would like to extend 
our thanks to you for the 
copies which we receive and | 
find there are many excellent | 
articles. R. H. L. 


Information sent. Ed. 


F. J. KOEGLER NEW V. P. 


Directors of National Lead 
Company made F. J. 
Koegler a_ vice-president of 
the company and general man- | 
ager of its 
Doehler-Jarvis Division. He 
will direct National Lead’s| 
operations in die _ casting. | 

Mr. started with | 
Doehler-Jarvis Corporation on | 
December 12, 1913. He became | 
treasurer and a director of the | 
corporation in 1926, a vice- | 
president in 1933, executive | 
vice-president in 1948 and) 
president in January of last | 
year. He makes his headquar- 
ters in Toledo. 


have 


newly-formed | 


Koegler 





- Castings by HAMPDEN 


(NON — FERROUS) 


A leading New England Foundry serving a wide 
area of satisfied customers since 1903. Hampden 
Brass is well qualified to handle your casting prob- 


lems because ... 


l. Established experience and proven ability in 
Aluminum, Brass, Bronze and Zinc Castings. 


2. Competent engineering and foundry personnel. 
3. Pattern Shop — Wood and Metal Patterns. 
4. Heat Treating, X-Ray and Laboratory Facilities. 


PERMANENT MOLD, SAND & DIE CASTINGS 


Write Dept. 12 
For Information 


INCORPORATE 


HAMPDEN BRASS & ALUMINUM CO. 


SPRINGFIELD 1, 


MASSACHUSETTS 
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INVESTMENT 
CASTINGS 
PIVISHED 
TO PRINT 


With one order you can buy 
Hitchiner precision investment 
castings and have them deliv- 
ered to you machined to print 


by Hitchiner Products Corp. 


You get 100% good parts 
ready for the assembly line — 
there are no spoiled castings in 
machining, relieving you of many 


headaches and hidden costs. 


Hitchiner Products Corp. as- 
sumes full responsibility for the 


finished component. 


In addition Hitchiner Products 
Corporation is in a position to 
supply small sub-assemblies in 
connection with Hitchiner Preci- 


sion Investment Castings. 


Send us your prints for 
quotation 


HITCHINER PRODUCTS 


CORPORATION 
967 Farmington Ave. 


WEST HARTFORD 7, CONN. 


Representatives 


in Principal Cities 
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INDUSTRY NEWS 





Fabricator of Sinterings Expands; 
Dixon Sintaloy Opens New Plant 


Recognizing the rapid 
growth of the powder metal 
industry and faced with the 
immediate need for consider- 
able expansion of their sint- 
ered parts’ manufacturing fa- 
cilities, the management of the 
Joseph Dixon Crucible Com- 
pany recently formed a new 
subsidiary, Dixon Sintaloy Inc. 
A plant was purchased in 
Stamford, Conn. Following ac- 
quisition of the property and 
buildings, work commenced to 
equip the plant for quantity 
production of sinterings in fer- 
rous and non-ferrous alloys. 


The plant is of modern, one 
story design and contains more 
than 18,000 square feet of pro- 
duction area. 


One important feature of the 
new plant is the system of hu- 
midity control. The need for 
precise humidity control, in 
order to maintain uniform con- 
ditions at every point through- 
out the entire manufacturing 
cycle, has been recognized. 


The control and_ research 
laboratory has been equipped 
with the latest research tools 
available including equipment 
for analysis of oxide and car- 
bon content. Machine tool 
equipment has been installed 
for the manufacture and main- 
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tenance of a high percentage 
of its tool and die require- 
ments. Special form grinding 
equipment, together with pre- 
cision optical measuring de- 
vices, have been incorporated 
in the new tooling set-up. 

In order to complete the ex- 
pansion program as quickly as 
pcssible, the complete sintered 
metal production facilities of 
the Companies 
were purchased and combined 


Waterbury 


with the existing and new pro- 
cuction facilities. 

The press department in- 
cludes banks of presses with 
working capacities ranging 
from three to 200 tons. The 
sintering department has med- 
ium and high temperature pro- 
duction sintering furnaces. 


One of the immediate objec- 
tives of the corporation is to 
put into large scale production, 
as rapidly as possible, a new 
process for producing high 
high strength steel 
parts by the powder metal- 
lurgy This new 
process is the result of more 
than ten years of intensive re- 


density, 


technique. 


search and development work. 


OPEN WESTERN PLANT 


Lindberg Engineering Com- 
pany, Chicago, Ill. opened its 
new West Coast plant at 11937 
South Regentview Ave., Dow- 
ny, Calif., March 25. 

This new factory comprises 
12,000 sq. ft. of production and 
office space and will be used 
to manufacture industrial heat 
treating furnaces and other 
Lindberg products used in air- 
craft and other West Coast in- 
dustries. 


JOHN R. HARTLEY APPOINTED 
FACTORY MANAGER 


John R. Hartley has been ap- 
pointed factory manager of the 
Die Casting Division, Cleve- 
land Hardware & Forging Co., 
3256 East 79th St., Cleveland, 
Ohio, it has been announced 
by A. J. Sanford, president of 
the company. 


John R. Hartley 


Mr. Hartley has been with 
Cleveland Hardware for 20 
years. He has had experience 
in almost every department, 
having started in the casting 
department. He has served as 
sales engineer, improvement 
engineer and assistant factory 
manager. 

Cleveland Hardware’s Die 
Casting Division produces zinc 
and aluminum die castings. 
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Opportunities 
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PRECISION CASTING, 20 years experience, 
shell molding, plaster casting, ferrous and 
non-ferrous production or development. Ex 
cellent knowledge materials and methods 
Source of raw materials, formulae. Will 
consider representative capacity. Prefer to 
Locate New York or New Jersey. Box No 
4153 Precision Metal Molding mgaazine. 





ATTENTION: CASTING SALESMAN — 
MIDWEST AREA 
We offer a second line that will combine 
with your presnt and not require additional 
time out. For detailed information and ter- 
ritories open write Box 4253, Precision Metal 
Molding magazine 





MANUFACTURERS AGENT: well established 
and aggressive, with offices in Detroit, 
desired to represent competent die casting 
company producing zinc or aluminum parts 
Have clientele of A-1 steady customers. Box 
4353, Precision Metal Molding magazine. 





SALES ENGINEER with die casting or sim 
ilar background wanted for Metropolitan 
New York and New England territories 
Write Box 4553 Precision Metal Molding 
Magazine. 


MANUFACTURERS REPRESENTATIVE cover 
ing northern Illinois and Wisconsin for 
die casting and plastic molding firms desires 
also to represent a reputable investment 
casting house having ambition to expand. 
Exclusive area coverage basis only. Reply 
Box No. 4453, Precision Metal Molding 
magazine 





DIE CASTING PLANT SUPERINTENDENT for 
modern, progressive Michigan plant. We are 
looking for an experienced man to run 
the plant, be responsible for production, 
know engineering and die design. A recl 
opportunity. Write Box No. 4653, Precision 
Metal Molding magazine 





WANTED: Kux BH 18 BH 30 zinc or 
aluminum machines or equivalent. Chicago 
White Metal Prod. Inc., 5239 W. Grand 
Ave., Chicago 39, Ill 





FOR SALE: Die casting machine, Lester HHP 
2CC for alum or mag. Improved by us to 
give longer shot stroke, greater pump cap., 
reduced toggle pin maintenance. Recently 
overhauled, in top condition. Reasonably 
priced for immediate sale. Litemetal Dicast, 
Inc.; Jackson, Mich 





TECHNICAL SALES REPRESENTATIVE: Ag 
gressive new organization, headed by man 
with 25 years of sales and production en 
gineering experience, offers active selling 
and technical help to a die casting and a 
powdered metal parts producer. Covering 
manufacturers in the electronic and metal 
working industries from New Jersey ‘o 
Washington, D. C.; Arthur C. Ansley; Arthur 
Ansley Mfg. Co.; Doylestown, Pa 








OUTBOARD MOTOR HOUSING 


5% pound Aluminum die casting 


* 


FEDERAL built dies and high 
pressure casting equipment 
with water hydraulic impact 
injection assure die castings 
of GREATER DENSITY and 
BETTER FINISH! 


* 


When better and bigger 
castings are made FEDERAL’S 
new and improved machines 
will be making them. 


* 


it would please us to help 
you with your die casting 
problem. 


@ MODERN TOOLROOM 
@ COMPLETE FACILITIES 





FEDERAL ole castincco. @® 


2220N. ELSTON AVE. CHICAGOJ4ILL. 


For Your Ferrous 
Casting Needs 
Get These... 


v 


\/ 


Freedom from... 
| Porosity 
2 High Cost Material 
3 Expensive Machining 
4 Metallurgical Variation 
with 


PERMANENT MOLD 
Gray Iron Castings 


Refrigeration 
VALVE BODY 


Water Softener 
VALVE BODY 


Washing Machine 
SECTOR GEAR 


CRANRCAS 
Permanent Mold Gray tron Cast- 
ings by DOSTAL offer many ad- 
vantages Their structure is uni- 
form and surface scale is elimi- 
These 2 
higher speed machining with 
faster feeds. The 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 
ings reduces oper- 
ations to a minimum. Permanent 


nated factors permit 


dimensional 


machining 


molded ‘castings are uniform in 
hardness and their structure is 
dense and porous-free 
Write Us Now — Find out how 
you can cut the costs of your 


products through the use of Per 


manent Mold Gray tron Castings 


oos-ye-Ve 


FOUNDRY and MACHINE COMPANY 
2504 Williams Drive 


_ PHONE ARmitage 6-4803 
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SINCE 1919 




















The meaning 


of a signature! 


Through a quarter of a century of know- 
ing how, the $*@sq reputation for Better 
Methods— Better Die Castings, has been 
recognized. 


Sound engineering, metallurgical knowl- 
edge and skilled techniques have achieved 
and maintained a standard of superior 
quality. 

S$%s1 has kept faith, always deserving the 
mark it bears. §#@s means die castings 


for those who want the best. 


A sound, time-tested institution and a sound 
time-tested product have won confidence 
and widespread endorsement. 
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METHODS 


BETTER U BETTER 
DIE CASTINGS 





DIE CASTINGS 
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THE SUPERIOR DIE CASTING COMPANY 


W001 London Road 


CLEVELAND 10, OHIO 
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DIE CASTINGS 


ANTIOCH PROCESS 
continued from page 45 





that can be cast. On the other 
hand, castings that run less 
than a pound are regularly pro- 
duced. 

SURFACE FINISH — Reg- 
ular production by this proc- 
ess gives castings with a sur- 
face finish of 125 microinch 
RMS or better. In some cases a 
30 microinch has been pro- 
duced. Plaster mold casting 
can do as well, but sand cast- 
ing cannot even approach this 
fine surface finish in regular 
production. 

DIMENSIONAL ACCU- 
RACY — The quotation of tol- 
erances that can be met is a 
dangerous procedure. Every 
casting is a case unto itself and 
must be judged accordingly. 
However, by the Antioch proc- 
ess, aluminum castings have 
been produced up to eight feet 
in diameter where the devia- 
tion over the diameter was less 
than + 0.050. This sort of ac- 
curacy is not, of course, stand- 
ard but does illustrate what 
the process is capable of doing. 

METALLURGICAL QUAL- 
ITY — One of the great dis- 
advantages of casting alumin- 
um in a sand mold is that the 
casting tends to be porous and 
due to the physical weakness of 
the mold material, a sufficient 
number of chills sometimes are 
not included. As a result, the 
castings are often highly 
stressed and metallurgically 
unsound. 

With the Antioch process, 
the mold material has suffi- 
cient physical strength to ac- 
commodate as many chills as 
are required for the _ best 
foundry practice. As a result 
the rate of cooling can be 
controlled to a nice degree to 
produce a sound casting. Cast- 
ings are produced as a matter 
of routine which will with- 
stand pressures of 1500 psi on 
a wall thickness of only 5/16 
inch with no impregnation. 
These castings meet the high- 
est quality standards for por- 
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defects. 


INTRICACY oF casTiNGS | [EEE N FOR THE ULTIMATE IN DIE CASTING 


— While every industrial de- 
Signer strives to make parts 
as simple as possible, there are 
cases where a rather intricate 
casting would do the job far 
better than an assembly. This 
is particularly true when it is 
necessary to have re-entrant 
angles and undercuts. When 
casting in sand, these are gen- 
erally impossible and the cast- 
ing must be machined as a 
secondary step. 

Because of the high set 
strength of molds made by the 
Antioch process, it has been 
found possible to use pattern 
parts made of rubber. Gener- 
ally, vinyl chloride or thiocol 
rubber is used for this purpose. | 
The rubber is anchored to a | 





We offer every customer competent engi- 
rigid back so that it is always | neering assistance in product design. This 
held in exact alignment and service assures you lowest tooling cost, flex- 
position, but has enough flex- ibility of production . . . highest quality 
ibility so that it will deform at lowest cost. 


when pulled from a rigid mold. THE NEW ENGLAND DIE CASTING CO 
If the mold material is ade- | 445 Front Avenue West Haven Conn. 
quately strong, as it is in this ' ‘ 








23" 32” SQUARE = a cit \\ rhe WHIRLPOOL 


INTRICATE PRECISION 


of misinformation 


Fantastic Claims May 
Put You In This Mess! 


We offer you an 
honest, reliable solution 
to your INVESTMENT 
CASTING PROBLEMS. 


This OPC casting, made of high tensile manganese bronze (SAE 
+430, Grade A) is an article bucket. As a component part of a 
Redington high-speed, continuous-loading, cartoning machine, it 
can be drilled, reamed and tapped—ready for machine assembly 
—in just 20 minutes. The same intricate detail, smooth finish and 
exceptional accuracy evidenced in this OPC casting may help 
you save time, money and manpower on your production, assem- 
bly or experimental work. 





Write, without obligation, for your copy 
of the OPC Job Study Brochure. 


0 OHIO PRECISION CASTINGS, INC. 


P.O. Box 55 © ° * DAYTON 3, OHIO 
Plaster Mold Castings made from 


BRASS © BRONZE © ALUMINUM e¢ BERYLLIUM COPPER BERWYN, PA. ESTABLISHED 1945 
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ANTIOCH PROCESS — cont. 


case, there is no damage to the 
mold and the rubber, because 
of its high degree of flexibility, 
re-assumes its original shape. 
Such patterns can be used re- 
peatedly with no loss in detail. 

While it is easy to under- 
stand how many of the ad- 
vantages claimed for this proc- 
ess are true for small castings, 
it is not so apparent why large 


castings can be made to the 
high degree of accuracy and 
surface finish that is claimed. 

Attention has been called 
several times to the high phys- 
ical strength of the mold ma- 
terials. Because of this high 
strength, it is possible to make 
the mold in a plurality of 
pieces, assemble them into a 
complete mold. Since the in- 
dividual mold parts can be held 
to very close tolerances, the 
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PERMANENT MOLD 
MACHINES 
for 
Hand, Air or Hydraulic 
Operation 


Built to suit your requirements 
Send complete specifications 
so we can quote prices and 
deliveries. 


STANDARD MACHINERY CO. 


Grand Rapids 4, Michigan 

















{0 


" gutstanding 
or economical 


overall accuracy of the as- 
sembled mold can be high. This 
is particularly true of circular 
parts where it is easier to as- 
semble the component pieces 
on special layout tables and 
where the casting can be done 
while the mold is still on the 
table. 


Considerable stress has been 
placed upon the high physical 
strength of the molds. They 
are, after processing, suffici- 
ently low in compressive 
strength so that the mold parts 
will crush when the metal con- 
tracts after solidification. 
Thus, instead of having a part 
with either distorted sections 
due to a rigid mold or high 
locked-in stresses, the mold 
will crumble allowing normal 
thermal movement of the cast- 
ing. This pecularity of gypsum- 
bonded sand molds is another 
of the advantages of the proc- 
ess that tends to give castings 
of better accuracy and lower 
residual stresses. 


esioN 
RODUCTION 


rs ALUMINUM PERMANENT 


MOLD COMPANY 


Specialists in Aluminum Permanent Mold 


and Sand Castings 


Do you have a piece 
that is assembled from 
stampings and screw ma 
chine parts that is giving 
you trouble on rigidity, tol 
erances or assembling? 
Let Republic show you how a die casting in zinc or aluminum 
may be able to give you that “problem piece” without assembl 
ing, without jigs for holding and fastening, without loss of 
strength. A one piece die casting may solve your problem. 
If so, Republic engineers will be glad to work with you on it 
We have the equipment, the skilled engineers 
and technical personnel, 
frnishing departments, 


the planning and 
that are needed to 
produce parts to your blueprint specifications 


Free brochure showing 


Republic’s 


personnel will be sert 


plant 
equipment and 


promptly without charge 


REPUBLIC DIE CASTING COMPANY 


Die casters of zinc and aluminum alloys 
611 Talcott Ave. * St. Louis 7, Mo. 
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Good design combined with 
well cast, economically produced 
aluminum permanent mold 
castings are the keys to volume 
sales and bigger profits... And 
our job here at Aluminum 
Permanent Mold is designing and 
producing better castings for out- 


Aluminum Permanent Mold 
Oil Pan Casting 


standing manufacturers of 
American civilian and defense 
goods. 


Write for illustrated brochure on 
permanent mold and sand 
casting processes. 


Castings large or small — 
Call in an Aluminum Per 
manent Mold Co. Engineer 


ALUMINUM Permanent Mold Company 
1054 FRONT AVE.,N.W. .° GRAND RAPIDS, MICHIGAN 
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00 YEARS 


Stroh is the name for you to remember when you want first 
quality die castings in zine. 


PRODUCING 
DIE CASTINGS 


We have some customers who have been with us since we 
started in business, and we promise you the same kind of 


service that has kept these customers satisfied for so many 


years. Let us quote on your prints. 


STROH DIE MOULDED CASTING CO. 


525 East Michigan St., Milwaukee 2; Wisconsin 
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Will You Cut 

Production Costs 

by Changing to 
TRS 
CASTING? 


Our design engineers answered this question for the 
manufacturer whose application you see here. 

This is a vent tube sleeve for a milk bottle filling 
machine. The tube is made of 18-8 stainless steel. It 
wasn’t originally designed for investment casting. It was 
fabricated. One part of the tube was blanked out on a screw 
machine. Another part was milled. Both parts were then 
silver soldered together. 

All these fabrication steps were eliminated by our design 
engineers. So was the extra time and extra cost of each step. 

This Howard investment cast part is a better part. It wears 
better, fits better and has a velvet-like surface “as cast”. 

Little machining is needed, because Howard’s investment casting 
engineers hold tolerances from + .003 in. to + .008 in. per inches. 

You may cut your production costs with the advantages of investment 
casting by Howard. To find out by mail, send a drawing of your part and 
a sample, if possible. Tells us (1) quantities required, (2) type of material 
and (3) permissable tolerances. There’s no obligation. 





WRITE TODAY on your business letter- y FIVE GREAT HOWARD PLANTS provide 
head for Investment Castings by Howard — INVESTMENT castings in magnesium, aluminum, bronze, 
a 12-minute 16 mm. color sound film. Give alloy steel, semi-steel, gray iron, investment 


CASTING 


date desired, size of group. Your date casting and the very high strength alloys. 
filled, if possible. All films scheduled at MOVIE Howard’s magnesium division is the world’s 
least 30 days in advance. largest magnesium jobbing foundry 


A FAMOUS FOUNDRY NAME FOR 40 YEARS 


HOWARD 


FOUNDRY COMPANY 


General Offices: 1702 North Kostner Avenue * Chicago 39, Illinois 
Plants at: Chicago ¢ Indianapolis * Los Angeles * Milwaukee 
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brow available to an enlarged 

industrial market are the advantages that come 

of Apex leadership in the production of aluminum, 
magnesium and zine alloys to quality standards. 

This advanced western plant is designed specifically 

for scientific production and superior service. Its modern 


equipment includes complete laboratory facilities and 


the amazing quantometer that provides rigid metallurgical 


control unsurpassed by any other method. 
Call on Apex to meet your most exacting requirements 


You'll find us ready and able in Chicago, Cleveland 


and now Los Angeles 
APEX SMELTING COMPANY 


CHICAGO + CLEVELAND « LOS ANGELES 








